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“IT don’t attempt to remember all the 
information that might be useful but I 
make ita point to know where to get it.’’ 


O be able to get information quickly, 
without difficulty may often save you 
considerable money. 


Pit and Quarry HAND BOOK isa real 
contribution to the field for it contains a 
wealth of information on all phases of the 
Non-Metallic Mineral Industries — informa- 
tion that would otherwise be unobtainable 
without considerable time and labor to you. 


Use the HAND BOOK when you want 


GEIVE ‘ita on methods, production or equipment. 


JUN12 1925 


Pits Qrasay 


HIGHWAY LABORATORY, 


ANN ARBOR, MICH, 


RAND-McNALLY BLDG., CHICAGO 


June 1, 1925 
Index to Advertisers 


Table of Contents - 


oe 










PIT AND QUARRY 


Wy my | 




















cAn Outstanding Achievement 
at an Astonishingly Low Price 
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You’ve seen how ERIE owners 


keep on coming back for more 
Anyone who gets around and talks to stone producers 
— and sees their quarries— knows about the fleets of ERIES 
that are owned by the most successful concerns. 
There are many of these fleets of ERIES in quarries all 
over the country— fleets numbering from two or three 


ERIES up to seven or eight. 





Two of the three Eries 
owned by Ohio Valley 
Rock Asphalt Co., Sum- 
mit, Ky. Mr. Dover 
Williams, Vice Pres., 
writes: “In view of the 
highly satisfactory serv- 
ice our Eries have given, 
we now use nothing but 
Ertes.” 











Owned by well known stone 


producers like these listed at the left. 


And concerns like these don’t keep 


Just a few of the many well - known 
quarries who | have found the ERIE the 
best shovel ‘‘buy’’— and keep coming 
back for more: 


American Lime & Stone Co., Ty- 
rone, Pa. 

J. E. Baker Co., York, Pa. 

Boggs & Burnam, Richmond, Ky. 
Chemical Lime Co., Bellefonte, Pa. 
Cherokee Rock Asphalt Co., Louis- 
ville, Ky. 

Commonwealth Quarry Co., Sum- 
mit, N 

Connecticut Quarries Co., New 
Haven, Conn. 
Consolidated Sand 
Upper Montclair, 
md Stone Co., 


& Stone Co., 


Schenectady, 
Hagersville Quarries, St. Thomas, 
Ont. 
Interstate C hes 
Springfield, 
Kennedy ‘heeled Co., Tiffin, O. 
Ky. Rock Asphalt Co. , Louisville, Ky. 
Sowerbutt Quarries, Paterson, M.. Js 
York Hill Trap Rock Co., 
Conn, 


Stone Co., 


Meriden, 


“repeating’”— even 
on an ERIE Shovel— without being sure 
that it’s the best buy. 


The quarryman who has had ERIE 
Shovels is used to the ERIE’S quick, 
snappy action that means output, and its 
sturdy strength that keeps it working all 
day, every day. He is hard to satisfy 
with less. 

It pays to be as careful a buyer as the 
companies listed here. 


ERIE STEAM SHOVEL CO., 
Erie, Pa., U.S. A. 


Suilders of Erie Shovels, Cranes, Ditchers, 
Trench Hoes, etc. 
Branch Offices: Boston, New York, Philadelphia, 
Pittsburgh, Atlanta, Chicago 
Representatives throughout the U. S. A. e 
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YOU CAN GET MORE WORK INTO A DAY 
BY USING CLEVELAND DRILLS 


OST rock drill operators know about the 

Cleveland Famous Forty Four. For years 
this sturdy rock-eater has been making money 
for quarry men and contractors all over the 
country. Only a few days ago the operator of 
one of the largest sand-stone quarries in Northern 
Ohio said to the Cleveland salesman,—‘‘ Your 
drills are saving us $25,000 this year!” 


Ask us for Bulletin No. 49 


The Cleveland Rock Drill Co. 





3734 East 78th Street CLEVELAND, OHIO 
CHICAGO, ILL. DETROIT, MICH. PHILADELPHIA, PA. BOSTON, MASS 
05 S. Dearborn St. 428 Insurance The Bourse Bldg. 113 Pearl St. 


NEW YORK CITY Exchange Bidg. 
30 Church St. ST. LOUIS, MO. BIRMINGHAM, ALA. PITTSBURGH, PA 
NEGAUNEE, MICH. 2091 Railway 403 N. 24th St. 
222 Heath St. Exchange Bldg. Box 2028 Ba Bide 


Canadian Trade Supplied by The Cleveland Pneumatic Tool Co. of Canada, Ltd., Toronto, Ontario 
British Representatives, John McDonald & Co., Pollokshaws, Glasgow, Scotland. 


THE NO. 44 FOR AIR NO. A-1 FOR STEAM 





CLEVELAND 
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66% Greater Clutch 
Frictional Area! 


110 HAT’S why the Koehring has Finger-tip 
control at the levers! 


Levers work easy because the 66% greater con- 
tact surfaces of the double outside band, equal- 
PA izing friction clutch makes the levers work easy! 


So, you have Finger-tip control without mechanical 
complications to help shift levers which ought not 
to be hard shifting in the first place. The Koehring 
operator does not lose the “‘feel’’ of the bucket 
—an important factor in accuracy of operation! 


Crane Capacities 


ario 


No. {—10 tons at 12 ft. radius. No. 2—15 tons at 12 ft. radius. 
Clamshell buckets loaded with Clamshell buckets loaded with sand 
sand or gravel: 1 cu. yd. bucket or gravel: 1% cu. yd. bucket 
Weighing 3450 lbs. at 28 ft, radius, Weighing 3850 "Ibs. at 32 ft. radius. 
% cu. yd. bucket weighing 2600 1 cu. yd. bucket weighing 3450 Ibs. 
Ibs. at 34 ft. radius. Boom lengths at 36 ft. radius. % cu, yd. bucket 


nn pee weighing 2600 lbs. at 43 ft. radius. 
to -_ conditions. 4 cylinder, Boom lengths to suit conditions. 4 
5” x6” gasoline engine, 1000 R.P.M. cylinder, 5%4”x7” engine, 1000 R.P.M. 





Write for Crane Excavator Bulletin No. Cr.32. Sales Offices and Service Warehouses in principal cities 


Foreign Dept., Room 1370, 50 Church St., N.Y. 
KOE H R I N G CoO M PA N Y Canada, Koehring Company of Raa Ltd., 
105 Front St., East, Toronto, Ontario. 


PAVERS.MIXERS—GASOLINE CRANES, Mexico, F.S. ‘Lapum, Cinco de Mayo 21, 
DRAGLINES AND SHOVELS Mexico, D.F. 


MILWAUKEE, WISCONSIN A2688 
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Bucyrus Engineers Have Perfected 


A New 4-Yard Revolving Shovel 


With Greater Ruggedness, Speed and Mobility 


HIS new shovel—the 120-B—is 

a revolutionary development in 
heavy duty excavating machinery.In 
it, Bucyrus engineers have combined 
the advantages of the powerful rail- 
road type shovel with those inher- 
ent to a revolving shovel. 


Quick-acting, heavy digging, close- 
coupled and caterpillar mounted— 
it is built specially for quarry, min- 
ing and heavy rock excavation work. 


Where more steel means lower 
maintenance and less repairs, more 
steel has been used. Revolving frame 
and base are solid steel castings. 





Shafts are built with 30 to 50% 
more strength than heretofore used 
in conservative design. Boom with 
the same section as a stripping 
shovel of twice its size. 


Boiler has 10% more grate area and 
15% greater heating suface than the 
most powerful railroad-type shovel. 
Superheater and fire-brick arch, as 
standard equipment, reduce fuel 
consumption from 20 to 30%. Elec- 
tric shovel with latest Ward Leonard 
control and shunt motors. 

Bulletin D-1201-A will give you the 
complete specifications—Copy 
gladly furnished on request. 
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Established in 1880 
Railroad Type and Revolving Shovels of All Sizes, Dragline Excavators, Trench Excavators, 
Dipper, Hydraulic and Placer Dredges, Spreader Plows, Wrecking Cranes 


BUCYRUS COMPANY, SOUTH MILWAUKEE, WIS. 


New York Chicago Birmingham San Francisco Portland Denver Tokyo London 


A Special! Plant at Evansville, Indiana, Devoted Exclusively to Small Revolving Shovels 
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High Bridge, N. 
Manganese _ Steel 
Wearing Parts 





Easton, Pa. 
Special Trackwork 
Cylinders for Gases 
Hollow Rollers 








Philadelphia, Pa. 

Rolls and Rolling 

Mill Machinery 
Forgings 








In Pit and Quarry operations, 
where the work is admittedly 
hard on wearing parts, the use of 
TISCO manganese steel chain 
and sprockets will pay a regular 
dividend for they will give maxi- 
mum service. 


The life of ordinary chain hand- 
ling abrasive materials is usu- 
ally brief. With the advent of 
TISCO manganese steel endur- 
ance has been materially pro- 
longed. TISCO chain and sprock- 
ets will last from 5 to 15 times 
longer than malleable chain. 


Taylor-Wharton Iron & Steel Co. 
High Bridge, New Jersey 
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Owen Buckets, properly 
installed and operated, are 
guaranteed to do a bigger 
day's work than any other 54 
bucket of thesame weight # 

and capacity — 





angipie 
Write your own 
guarantee! 


THE OWEN BUCKET co. 


The crushing strength and the quick, sure snap of the crocodile’s 
jaws insure his mouthful at every bite. And like the Owen 
Bucket, the ruthless swamp monarch tolerates no hinderance in 
his savage attack. 

An Owen Bucket possesses the unusual capacity for “digging in’”’ 
and taking a chuck-full bite every time. (1) A patented “‘cush- 
ion stop”’ permits the cutting edges to hit the material first with- 
out racking the bucket to pieces. (2) Instead of scraping over 
the material when the closing line is overhauled, the centrally 
located and low slung weight holds the bucket to the ground and 
makes the jaws dig for a capacity load. 

These are but two of the nine points in superior construction 
that mark the Owen as a Bucket which means a greater value 
for your digging dollars. 


This *; yard type “J” Ogee bucket is 


if fe ed lo wensohn, 
We want you to know more about the Owen Cleveland. It is, a4 here doing the 
Bucket. Folder 2-A will tell you in detail about “digging in" job of excavating 


its strong and sturdy construction, its adapt- pipe line trenches. 
ability, its earning power.—Send for it. 


THE OWEN BUCKET COMPANY 


606 ROCKEFELLER BUILDING CLEVELAND, OHIO 


New York, Pittsburgh, Philadeiphia, Baltimore, Chicago, St. Louis, 
Miami, Los Angeles, Dallas, Portland ,Minneapolis, San Francisco. 


AVI 
Pes, 
— 


CLAMSHELL BUCKETS 


MSURE 4 
BICCER DAYS 
work 





INSURE A BIGGER DAy’S WORK 


"©eoeco 
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OU have too much at stake in your investment 
for labor and explosives to risk the failure of 
complete detonation. The only way to be 
sure is to use du Pont Accessories—always. 
Du Pont Blasting Accessories are absolutely 
dependable. They have been developed by 
explosives experts having had extensive and 

'oractical experience in the detonation of ex- 
plosives. Every stage of their production re- 

ceives the most rigid inspection thereby insuring 

dependability and efficiency of performance. 

When ordering your du Pont Explosives, in- 

clude du Pont Blasting Accessories such as:— 














Blasting Caps Electric Blasting Caps 
Delay Electric Blasting Fuse 

Caps Delay Electric Igniters 
Blasting Machines Rheostats 
Galvanometers Cap Crimpers 
Leading Wire Tamping Bags 


It pays to use du Pont Blasting Accessories. 
They’ re sure fire every time. 

Write for Blasting Accessories Catalog contain- 
ing descriptions and illustrations of du Pont 
Accessories and practical information about 





their use. 
E. I. DU PONT DE NEMOURS & CO., Inc. 
; Explosives Department 
Du Pont chemical 
engineers insure uni- WILMINGTON, DELAWARE 
elgg vd a, am Branch Offices: 
aa gai” dep Birmingham ....Ala. Huntington, W. Va. Portland ........ Ore 
et is of manufacture from Boston .........- Mass. Joplin ............Mo. St. Louwis.......... Mo. 
= raw material to fin- Buffalo ........ N. Y. Kansas City...Mo. San Francisco, Cal. 
ished product. CBIGKGO. ....-.-<; Ill. Mexico City....Mex. Scranton ........ a. 
Denver .:....:. Colo. Miami ............ Fla. Seattle ........ Wash. 
Duluth ........ Minn. New York ....N. Y. Spokane .... Wash. 
EE) Paso ........ Tex. Pittsburgh .... Pa. Springfield ........ Hl. 


Du Pont Products Exhibit, Atlantic City, N. J. 


QUPON 


POWDER MAKERS SINCE 1802 
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Marion Model 92 Electric 
Railroad Type Shovel 


Owned by The Oklahoma Portland Cement Co. 











The economy of Marion Electrics begins with definite 

voltage control. Shunt motors, with which you can 

“plug” or reverse under load, provide the maximum 

in flexibility and power with a minimum of current 

cost—a condition as near 100% perfect as is humanly 
possible in this day. 





The ability to plug or reverse under load gives intense 
satisfaction to both operator and owner. The use of 
shunt motors eliminates complicated electrical appar- 
atus and speeds up shovel operation. 














oO 
The Marion Steam Shoyg & 0% Marion, Ohio, U.S.A. 
Esigh ished [gp 4 


2514 


MARION 
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For Cement and Quarry Service 


This Jeffrey Pulver- 
izer in one operation 
reduces Limestone 
from 10 inches to %4 
inch for Ball Mill 
Feed. Note accessi- 
bility of machine. 













Jeffrey Swing Hammer Pulverizers 


OR reducing such materials as Lime- 
i stone Shale, Slate, Clay, Chalk, Marl, 

Gypsum, Phosphate Rock, Asbestos, 
Cement Rock, Talc, Soapstone, Lime and 
other friable and fibrous materials. Built 
in types and sizes to suit varying require- 
ments. 
Auxiliary Jeffrey Standard Conveyors, Ele- 
vators and Drive Chains can also be readily 
arranged to form complete grinding and hand- 
ling units. 





Write Jeffrey Engineering Specialists fully 
concerning your reduction and handling prob- 


Sectional View of Jeffrey Pul- lems and let them submit recommendations 
verizer showing action of ham- : : : 
mers, on the right equipment to meet the condi- 

tions. 

917-919 North 

The ae Mfg. Co. fic? Steet Columbus, Ohio. 
New York Pittsburgh Cleveland Milwaukee Los Angeles 
Buffalo Scranton, Pa. Charleston, W. Va. St. Louis Birmingham 
Rochester, N. Boston Chicago Denver Charlotte, N. C. 
Philadelphia Cincinnati Detroit Salt Lake City Montreal 







JEFFREY 


MATERIAL HANDLING EQUIPMENT 
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‘“‘AMERICAN’’ Derrick Helps to Keep Three 
Paving Contracts Going 


At St. Paul, Minn., Thornton Bros. have three good sized street 
paving contracts. To insure fast and economical handling of aggregate 
they installed a central storage and mixing plant on a spur of the C. M. & 
St. P. tracks. All aggregate is unloaded by ““AMERICAN”’ Stiffleg Der- 
ricks and Hoists. An average of 20 cars of sand and crushed rock is 
unloaded at this plant every day. Efficient handling of aggregates is a 
large part of the secret of success in large paving contracts. That is 
why so many aggregate producers and successful paving contractors use 


*““AMERICAN” Hoisting Machinery. 





DERRICK CO. te 


Saint Paul, Minn. 








New York ,Chicago , Pittsburgh , Seattle , New Orleans 
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The O-S Type “‘T’”’ *%4Yd. Gas Shovel 


Sound principles of construction 
and unrivaled records of dependabil- 
ity that have made O-S Cranes fam- 
ous, are to be found in the ORTON 
& STEINBRENNER Power Shov- 
els. 


Glance at the illustration above. 
Note the ruggedness of that gasoline 
shovel; the correct de- 


by the use of a shaft and gear drive. 
No chains or ropes are used. The 
crowding device is controlled by the 
operator through friction clutches— 
absolutely the last word in shovel 
construction. 


The Power Shovel is fairly a new 
member of the O-S line of depend- 





able equipment. Our twen- 








sign; the powerful appear- 


0-S ty-five years of crane 

ance; the wide Flexible building experience has 
Locomotive Cranes 

Tread. Flexible Tread Cranes taught us what a power 


The Crowding mechan- 
ism of the O-S gasoline 
shovel is connected di- 
rectly to the main motor 





Clamshell Buckets 
Orange Peel Buckets 


Truck Cranes 
Gantry Cranes 
Power Shovels 
Coal Crushers 


shovel should be, and we 
have made it so. 





Catelems and Specifications 
Will Be Forwarded 





On Request 


ORTON & STEINBRENNER CO. 
608 So. Dearborn Street 
CHICAGO, ILL. 
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'50 Tons in 30 Minutes 


ie ey % oe s eats es 


HIS No. 2 crane with a %4-yard 
Excavator bucket unloaded 50 tons 
of crushed stone from car to bin in 30 
minutes. The Union Paving Co., Pine 
Grove, Pa. reports average of ten 50-ton 
cars of crushed stone handled daily. 
This outfit—No. 2 crane and Exca- 
vator bucket—is hard to beat for tough 
digging or fast rehandling. May we 
send you complete details? 


Locomotive Cranes « Pile Drivers « Car Dumpers « Clam-shell Buckets « Derrick Cars 








NEW orp ‘Zinn a <RYELAND & DETROIT SAN FRANCISCO 


BUFF. PITTSBURGH CHICAGO LOS ANGELES 
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Giant Digging Power— 


POWER 
STRENGTH 
SPEED 
MOBILITY 


LOW MAINTENANCE 


ACCESSIBILITY 
ENGINEERING 
ECONOMY 


INTERCHANGEABLE 
REPAIRS 


ee 








combined with Speed and Mobility gives 
you the sort of machine that aggregates the 
biggest production with the lowest main- 
tenance cost and least loss of time. Contrib- 
uting further to the Massillon’s economy 
are mn Interchangeable Repairs, Accessi- 


bility, Endurance ee Dependability. 


The Modern Massillon can be used with 
clamshell or dragline equipment, or as a 
locomotive crane. Send for our descriptive 


book. 


Built By 


THE RUSSELL & CO. 


MASSILLON, O. 
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CP Rock Drills 


DPN 


<a 


125 feet of holes were averaged daily by these CP Rock 
Drills, notwithstanding wet bottom encountered, in sewer 
excavation work on Gun Hill Road, New York City. 

CP Rock Drill construction and design are well fitted for 
the unusually hard usage to which rock drills are sub- 
jected. Some of the reasons why these fully cushioned, 
valve-actuated and well balanced drills are easy to oper- 
ate and economical to maintain are: 

Reversible ratchet pawls and ratchet rings which give 
double life to these parts: 

Simple piston of plain section with large area at 
striking end and six square piston grooves of 
ample dimensions to withstand wear; 

Fully balanced spool valve—housed within cylinder 
wall, no valve chest to keep tight; 

Spring-cushioned drill steel retainer; 

All moving parts thoroughly lubricated and pro- 
tected against dust and dirt. ; 

These features of design are incorporated into well recog- 
nized lines of construction that have stood the test of 
years. 

If you are using CP Rock Drills, you know but if you are 


not yet CP equipped—write today for complete informa- 
tion. 


R 72 
Chicago Pneumatic Tool Company 
6 East 44th Street, NEW YORK, N. Y. 
Sales and *Service Branches all over the World 

*Birmingham El Paso Richmond — *Brussels *Johannesburg *Montreal Seoul 
*Boston Houston Salt Lake City “Buenos Aires Kobe Osaka Tampico 
*Chicago *Los Angeles *San Francisco Calcutta *London Oslo Timmins 
*Cincinnati *Minneapolis *Seattle Dairen Manila *Paris ? ,Jokyo 
*Cleveland *New Orleans *St. Louis *Durban *Mexico City Rio de Janeiro * Toronto 

Dalias *New York Tulsa *Havana *Milan *Rotterdam Vancouver 

Denver *Philadelphia *Berlin Helsingfors Moncton Santiago *Winnipeg 
* Detroit *Pittsburgh *Bombay Honolulu *Montevideo *Sao Paulo 






Canadian Pneumatic Tool Company, Ltd., Montreal, manufacturers of Chicago Pneumatic products in Canada 
Consolidated Pneumatic Tool Company, Ltd., London, manufacturers of Chicago Pneumatic products in England 


BOYER’ PNEUMATIC HAMMERS: LITTLE GIANT PNEUMATIC AND ELECTRIC TOOLS | 
CHICAGO PNEUMATIC AIR COMPRESSORS --VACUUM PUMPS-:: PNEUMATIC HOISTS | 
GIANT OIL AND GAS ENGINES » CAR ROCK DRILLS -* COAL DRILLS | 
ie organi eee 


CHICAGO 


Rock 
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Four Model 21 Turbros on Derrick Rigs 


Drilling Primary Holes 
with 


Waugh Drills 


HE illustration shows one application of the ham- 

mer drill to quarrying operations. In this instance, 

four Model 21 Waugh Turbros are being used, 
mounted on derricks, for drilling holes 30 feet deep fin- 
ishing at 2 inches diameter. 

The portability of the derrick facilitates quick set-ups 
and steel changes, and greatly increases the daily overall 
footage. 

For deep holes of larger diameter, the Model 34 
Waugh Turbro is recommended. Using the Model 34, 
one property is securing a daily footage of 200 feet, holes 
40 feet deep, finishing at 3 inches. 


TAE DENVER ROCK DRILL 
ee COMPANY, 
DENVER COLORADO 


Rech Drill, Drill Steel Sharpeners om end Hele Puncher. Portable Melee Canadian Rock Drill Company, | mand, Sale A 
San Francees  Dubath Meameal Qe Qerbee Catak rt” Neon. B.C mo ree 
he ‘ock Drill & Machinery Company, Limited 
Screteo Jorke Sa Anson ot South Ais and Rhee i 
El Paso Wallace Southern Life Building, Johanesburgh, Trasevsal, S. Alice 
St. Lows Sah Lake Cay Nev Yas Andrews aes Comeany. ee ee eee re eae 
Searthe Prteburgh Allied Engineering, 
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Sand and Gravel Plant, designed, built and installed for Albany Gravel Company, Albany, 
N Y. Capacity 400 yards per day. 


Plant Efficiency is— proper 
design, co-ordination 


To those who are planning to build 
and equip rock crushing or sand and 
gravel plants, or those who are con- 
sidering new equipment or plant changes, 
the plant designs, machinery and 
quality of service offered by our Engi- 
neering Department will prove ex- 
tremely valuable. 


Because no two pit or quarry operat- 
ing problems are indentical, your plant 
and equipment, to give maximum ser- 
vice results, must be designed and built 
to meet exact local conditions. Our 
Engineering Department, thru its years 
of practical experience, has that facile 
comprehensive knowledge of principles 
that produces the most advantageous 


THE GOOD ROADS MACHINERY CO., Ine. 
KENNETT SQUARE, PA. 


49TH AND HALSTED STS., CHICAGO, ILL. 


and most effective type of plant and ar- 
rangement of equipment possible under 
the circumstances. 


This is the sort of service that enters 
into all the plants designed and fur- 
nished by us. It is your guarantee of 
genuine efficiency. In our plants the 
different departments co-ordinate prop- 
erly and the equipment performs faith- 
fully under all conditions. 


Full information on our plants and 
equipment is contained in Crushing 
Machinery Catalog K. A. U., or Sand 
and Gravel Machinery Catalog 5-A. 
Both will interest you. Sent on re 
quest without obligation. 
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TELSMITH 


GRAVEL PLANT 
SNAP-SHOTS 


TELSMITH PRIMARY BREAKER (plate 3, bird’s-eye view) is the 
master device for crushing gravel boulders. It exerts the full stroke 
on the big fellows that need the long pinch. Its steel frame, steel 
crown, unbreakable shaft, compact structure, force-feed lubrication 
—these features are milestones in the development of modern crush- 
ing practice. The Telsmith Primary Breaker is guaranteed against 
breakage, even by tramp iron. 


TELSMITH PLATE FEEDER (plate 2) steadies the load on crusher, 
conveyor and screen. The stroke is adjustable to change the rate of 
feed. By preventing overloads, it improves the product, cuts main- 
tenance expense, increases daily tonnage. 


TELSMITH SAND TANK discharges clean, de-watered sand, as 
pictured in plate 5. It allows only 5% of free moisture to escape into 
the bins. This tank works just as reliably as the power plant of an 
ocean liner. Requires no power, no labor— 
not even supervision. 

TELSMITH WASHING SCREEN (plate 
4) scrubs and sizes the gravelin one cylinder, 
using a minimum of water, floor space and 
head-room. It saves almost its entire price 
in the reduced cost of transmission ma- 
chinery and storage bins. 

TELSMITH ENGINEERING SERVICE 
can’t be photographed but is equally im- 
portant. The best gravel plant will fail 
unless crushers, conveyors, screens and 
tanks are skillfully mated and intelligently 
combined into a single operating unit. One 
misplaced or undersize unit will impair the 
work of the whole outfit. Submit your 
problem to Telsmith engineers who have 
specialized in quarry and gravel plant prob- 
lems for eighteen years. Your machinery 
will be designed, built, co-ordinated, bal- 
anced and guaranteed by the Telsmith 
organization. No “‘buck passing’’—Telsmith 
stands behind the whole installation from 
crushers to bin gates. Glad to send you 
catalog No. GP-15. No obligation. 


| Smith Engineering Works 
sank 3183 Locust Street 


Milwaukee, Wis., U.S. A. 
18 East 41st Street Old Colony Building 
New York City Chicago 
Beckwith Machinery Co. 
Pittsburgh and Cleveland 
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THE CRUSHERS 


with the 
Troubles Left Out 


WHY THEY LEAD 


1—They are noiseless and run like 
watches. 

2—50% greater capacity for same 
power. 

3—Practically no wear on anything 
but head and concaves. 

4—Short shaft and saving in head 
room with packed dust collars. ioe) 

5—Shaft reinforced with self-locking Lee 
head so that it cannot break where _ Standard Ball Bearing Gearless Crusher 4- 
90% of shafts have broken. Sizes No. 1 ao. 1,000 to 

6—Can be driven right, left, or 
standard, as sent from shop. 

7—Eccentric is turned by flexible 
coupling attached to pulley, which 
prevents side thrust and heating, 
as in geared crushers. 

8—Ball and socket eccentric, self- 
aligning, eliminating friction and 
heating. Runs for years without 
attention. 

9—Positive circulating oil system 
through filter and cut geared oil 
pump. 

10—Made in our own shop by experts, 
trained for the job. 

11—It is a crusher with the trouble left 
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out. See it in operation, and you | fick ‘| | Last 
are unfit to listen to any geared eee eee Sard 
crusher salesman. In fact, if you aes 


are near one of his machines, you _ Gearless Crusher for Fine Crushing. Do 


’ } j t be deceived by Vertical Concaves;thal © 
_ ed him, if you are so “ i not a wh ie a fine crusher. 
inclined. 


12—Our fine crusher does the work of 4 geared crushers. 


Send for catalogue and tell us what your problems are, and one of our experts 
will call on you without obligation on your part. 


KENNEDY VAN SAUN MFG. & ENGR. CORP. 
50 Church St. NEW YORK 


Kearns Bidg., Salt Lake City, Utah 1739 Roanoke Bidg., Chicago, Ill. 





414 So. Spring St., Los Angeles, Calif. 73 Cullinan Bldg., Johannesburg, So. Africa 
Annex Hotel, St. Louis, Mo. 40, Rue des Mathurins, Paris, France 
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| THE FOLLOWING Style 
| ADVANTAGES SHOULD 
| BE CONSIDERED 
| Gyratory 
| 1—Less friction than directly 
actuated crushers. 
2—The lubrication is of the C h 
simplest and the most posi- rus er 
etive design. 
3—Greater discharge opening and 
stronger construction. 
syd 4—Machine can be made either 


regular drive, right hand or 
left hand, by simply locating 
the bearing in the proper 
opening. 
5—Larger diameter shaft, with 
50 per cent greater strength. 


6—The reduction of installation 
height of 16 per cent of the 
present gyratory crushers. 


7—Improved hopper design. 
8—Dust proof. 


WRITE FOR FURTHER 
INFORMATION 
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Correctly Engineered 
Screening Equipment 


Rigidity and perfect alignment, engineer- 
ed into the screening equipment of a stone or 
sand and gravel plant, are of the greatest im- 
portance. They mean two things: accurate, 
uniform grading of products to standard sizes; 
and continued, consistent performance. 

The Toepfer Combination Screen is the 
master screen. It is built for service, and will 
deliver as many sizes as our regular screen 
without additional space being required. 

Drop us a card for complete information. 
Learn why so many producers are specifying 
Toepfer Screens. 


Catalog mailed on request. 
W. TOEPFER & SONS CO. 


Broadway and Menominee St., 


MILWAUKEE, WIS. 


TORPFER 


REVOLVING SCREENS 
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Most COMPLETE 
wire cloth SERVICE 
Dest ACCESSIBLE 
, wire cloth SERVICE 
Most RELIABLE 
wire cloth SERVICE 
Most ADAPTABLE 
wire cloth SERVICE 
Most ECONOMICAL 
wire cloth SERVICE s 
= = a 
ag a a8, 
om ee 
Nc Mach Ma Ne Mal 
eae 
2208 8 2M, 
Mel tals 
er- eae e, 
or ae ps 
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te, a, 
eS; a 
The Ludlow-Saylor Wire a 
a e a ,= . ‘ = Co., 610 So. Newstead Av., a 
the j ‘ : a St. Louis. 1 
will LIDLOW -S 4g : eames” ‘No CMY Na Te: 
| N - SAYLOR 2 which lists The Thousand al 
2en WIRE CLOTH, prop- [ent en” Worm Sareea. R 
} erly selected and ap- a, 
plied to your equip- mI 
on. a ment, will screen more a, 
ing = feed, take out more : 


fines, and raise the av- 
erage effectiveness of 
every subsequent proc- 
ess. 


oe! 


— 
Our new Catalogue No. ~~ 
47-E4 is a Text-Book 


on Screens. 


Get your copy from the 
first edition. 
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Do you find your repair bills 


too heavy ? 


war (Udell 
yu Pra 


Excessive repair bills, 
delays through break- 
downs—this is one big 
worry that the operator 
who uses ERA Manga- 
nese Steel Repair Parts 
has practically elimi- 
nated. 


Midseason _break- 
downs can be elimi- 
nated for ERA Repair 
Parts will stand up 
month after month 
under the hardest ser- 
vice. 
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If your repair bills are too heavy—do something 


about it. 


Get complete details of ERA Manganese 


Steel Repair Parts—make a comparison in cost, per- 


formance, and durability. 


HADFIELD-PENFIELD STEEL CO. 


Bucyrus, Ohio 


MANGANESE STEEL 


7 i yy 
ME FIRST - STILL LEADS IN QUAY 
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Question 1: 


Answer 1: 


Question 2: 


Answer 2: 


Question 3: 


Answer 3: 


Question 4: 


Answer 4: 


Question 5: 


Answer 5: 


Question 6: 


Answer 6: 


Question 7: 


Answer 7: 


Question 8: 


Answer 8: 


Question 9: 


Answer 9: 
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Manganese Steel 
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What is Manganese Steel? 

Manganese Steel is an iron carbon alloy containing 10.00 to 14.00 per 
cent Manganese. 

Is Manganese Steel hard? 

Its hardness is not that of tool steel, but rather a toughness so extreme 
as to resist even the action of the best tool steel. 

Is Manganese Steel brittle? 

Right after being cast before it has been reheated and quenched, 
Manganese Steel is too brittle for any practical purpose. Proper re- 
heating, however, gives it its quality of tough ductility for which it 
is noted. 

Why is Manganese Steel tougher than any other metal? 

The well-knit extremely cohesive structure accomplished in the anneal- 
ing and quenching process, is the reason for the toughness of Manganese 
Steel. This toughness is increased through use in the rigorous functions 
in which Manganese Steel is employed in the various industries. 
What gives Manganese Steel its qualities to resist abrasive wear? 
The characteristic of becoming increasingly firmly set in its structure in 
response to attack, gives Manganese Steel its power to resist abrasion. 
The hardness increases with the severity of the contact. 

Why will it stand shock loads? 

Having a ductility similar to soft steel and being extremely elastic, 
Manganese Steel is able to receive extreme shocks under which ordinary 
steel would break down utterly. 

Can Manganese Steel be used in places that are hot? 

Manganese Steel can be used to advantage in places that are hot if 
the temperature does not exceed 650 degrees. 

Can Manganese Steel be machined? 

Manganese Steel cannot be machined by the ordinary machine too 
methods as the action of the tool on this metal only increases the hard 
toughness as the metal resists the penetration of the tool. 

What uses has Manganese Steel? 

Wherever metal that must resist extreme shocks and abrasive wear is 
required, Manganese Steel is the metal to use. 


There are other features of Amsco Manganese Steel that you should know. Write for our 


Manganese Steel Bulletin. It gives full information. 


AMERICAN MANGANESE STEEL CO. 


General Sales Offices: 388 E. Fourteenth St., Chicago Heights, III. 


PLANTS: 


CHICAGO HEIGHTS, ILL.; NEW CASTLE, DEL.; OAKLAND, CAL.; 
LOS ANGELES, CAL.; DENVER, COLO. 
SOUTHERN MANGANESE STEEL CO., ST. LOUIS, MO. 
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Phone, Wri te, Ware 


BITING RAILS 
"NEW RAILS 


Immediate shipment from 
warehouse stock 


1 Ton or 1000 
All Rails and Track Materials 
absolutely guaranteed and ship- 
ped subject to inspection and 
approval at destination. 


BUY GUARANTEED RELAYING 
RAILS AND SAVE 
30% TO 50% 
New Rails New Splices—-Bolts—Spikes 
New Frogs—Switches New Tie Plates— Rail Braces 
1 Ton or 1000 


CENTRALLY LOCATED WAREHOUSES 
Pittsburgh, Pa. — Jersey City, N. J. 
Hamilton, O. — Baltimore, Md. 


LB FOST SEER CO- 


PITTSBURGH PA. NEI PA.- NEW YORK CITY. 


OTE I TEMG SS MG EES ESTO, 


© 1924-. B.F.co 
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“(Ue sett the 60 Tew a 
fio Chas 50 Cow Poiler pron 


Let us tell you just why Porter Loco- 
motives are suitable for hard Quarry 
service—why their design and strength 
enables them to give long life and un- 
usual low upkeep costs. 


Tear off the coupon and get the story,today. 
H. K. PORTER COMPANY 


Established 1865 
PITTSBURGH, PENNA. 


Export Representatives: 
WONHAM, BATES AND GOODE 
TRADING CORPORATION 


44 WHITEHALL STREET 
New York City, U. S. A. 
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Handle Your 
Freight Cars Electrically 





Goodman Battery Locomotive 


Electric Locomotives are always ready torun. A handle 
is turned and the cars are hauled — no waiting for steam 
or cranking. 


Complete switching equipment, including air brakes, M. 
C. B. couplers, steps for switchman, and other features 
as required. 


Storage Battery, Combination Battery and Trolley, or 
Battery and Third Rail types. 


Book No. 250 describes Goodman locomotives in detail, 
and shows them in operation at industrial plants through- 
out the world. Sent to you on request. 
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Even the “heavy scale” 
of yesterday 


is too light for motor trucks 


Many a “good old wagon”’ has 
been forced aside by the motor 
truck and in the same way many a 
good old wagon scale has failed 
under the load of the heavy truck— 
a load it was not built to stand. 

Thousands have found that the 
wagon scale is going the way of the 
wagon and they have met the new 
condition with the scale that is equal 
to any strain that heaviest motor 
truck weighing can impose now or 
in years to come. 

The Fairbanks Type ‘‘S’” Motor 
Truck Scale is specially designed to 
stand the gaff of the auto truck— 
the impact on the platform, the 
strain on the scale caused by concen- 
trated weight on the rear axle. 

The principles used in its con- 
struction have been tested for ac- 







road 


tion 


curacy and stamina in Fairbanks 
Railway Track Scales and enormous 
Fairbanks Hopper Scales. 

The same ruggedness—the same 
unerring accuracy—has been built 
into the Tyre “SS” Truck Scale—the 
scale that is ready to give you fault- 
less service for a lifetime. 

Thousands of quarrymen have 
proved that the one correct measure- 
ment of rock, sand or gravel, is by 
weight. The Tyre “S” Scale will 
handle your output accurately, 
quickly and safely. 

One of our representatives will 
show you why the heavy weighing of 
today demands this super-scale. The 
coupon below will bring your copy 
of the interesting booklet, ‘‘A talk 
on Scales.”’ 


29 


Note rugged rail- 
track scale 
style of construc- 








FAIRBANKS SCALES 


NEW YORK CHICAGO 


Broome and Lafayette Streets 900 South Wabash Avenue 
And 40 other principal cities in the United States 


; “ | 
Fairbanks Scales, Dept. S-B-6, 
| oe 9g ag met New York l Coupon 
900 S. Wabash Ave., Chicago. - 
Please send your booklet, ‘A Talk on Scales,” also Type “S”’ | brings 
, remains. 1 this in- 
ame, -..-------------------------------------------- 1 ; 
i i i al a: 1 formative 
. ere booklet 
SER EL ae ee ee ee 1 
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The Ideal Power Hoisting Unit 
Continental Winches 





Trouble-Proof Hoisting Power 


ONTINENTAL Winches are 
made in two types—friction 
drive and gear drive, and two 

sizes—single and double drum. 


The friction type is used exten- 
sively for loading logs, heavy tim- 
bers, and any other heavy objects 
that require careful handling or 
speedy operation. It is especially 
adapted for dragline scrapers, and 
when mounted on the Fordson 
Tractor, it makes a most complete, 
and economical unit. 


The powerful brakes which con- 


trol the drums are operated with 
convenient foot levers, excepting the 
top drum on the double drum type, 
which is operated by hand. Each 
drum is equipped with ratchet and 
pawl, so that the load may be held 
in suspension without using the 
brake. Speed ranges from 60 to 
200 ft. per minute on all lines. 


Every Continental Winch is un- 
conditionally guaranteed against de- 
fective workmanship and materials. 
Defective parts replaced F. O. B. 
Memphis without charge. 


SPINKS SUPPLY CO. 


MEMPHIS, TENN. 
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easy for you. 


CO Agitators 

C) Air Compressors 

0 Air Compressors, 
Portable 

CO) Babbitt Metal 

0 Baffles 

0 Bag Filling Machines 

0 Bag Sewing Mach. 

0) Bags, Cotton 

OD Bags, Paper 

C) Barges 

CJ Barrels, Steel 

O1 Belt Fasteners 

0 Belting, Conveyor 

0) Belting,Transmission 

1) Bin Gates 

O) Bins, Clay Tile Stor- 
age 

O Bins, Concrete Stor- 


age 

O Bins, Steel Storage 

0 Blasting Fuses 

0 Blasting Powder 

O) Block Machinery, 
Concrete 

0 Boiler Compound 

1) Boiler Skimmers 

0 Boilers 

O) Brick Machinery, 
Concrete 

O Buckets, Conveyor 

[] Buckets, Grab 

1) Buildings, Portable 

1) Burners, Oil 

0) Cable Coatings 


eee rere eeeeeerereeee 


City 


“Free Service” 


eevee ee eee rere ees eeee 


Pit and Quarry, Reosarch Department, 
d McNally Bldg., Chicago, IIL 
WE ARE IN THE MARKET for the items checked below, and 
would be glad to receive catalogs, prices or other information. 


0 Cableways 

(C) Car Movers 

(] Car Pullers 

(] Car Replacers 

(] Car Wheels 

(J Cars, Bottom Dump 

() Cars, End Dump 

(J) Cars, Side Dump 

(1 Cars, Steel Gondola 

OJ Castings, Special 
Metal 

(1 Chain Drive 

1) Chain, Conveyor 

CJ Chain, Steam Shovel 
and Dredge 

O Chaser Mills 

(J Chutes and Liners, 
Metal 

‘ Classifiers 

(1) Clips, Wire Rope 

C) Clutches 

(] Controllers, Electric 

(1) Conveyor Equipment 

[J Conveyor Rollers 

C) Couplings, Flexible 

(1 Cranes, Electric 
Traveling 

C] Cranes, Jib 

(] Cranes, Locomotive 

(] Cranes, Traction 

(] Crusher Parts 

[] Crushers, Disc 

() Crushers, Gyratory 

(1) Crushers, Hammer 

(1) Crushers, Jaw 


(] Derrick Swingers 
(Continued on next page) 


Free Service to our readers 


For the convenience of readers who are in the market for equip- 
department will furnish on request any 
information, catalogs and prices on any machinery, equipment or 
supplies used in pits and quarries. The coupon below makes it 
Simply check, sign and mail. 


Pit & Quarry, Rand McNally Bldg., 


Chicago, Ill. 


0) Derricks 

C Dippers 

1) Draglines, Cableway 

CO) Draglines, Revolving 
Boom 

C1] Dragline, Scraper 


C1) Dredges, Dipper 

CL] Dredges, Land 

CJ Dredges, Sand 
Suction 


C1 Drill Steel 

C1) Drilling Contractors 

OC Drill Sharpening 
Machines 

C1] Drills, Blast Hole 

C) Drills, Hand Hammer 

CJ Drills, Tripod 

(] Dryers, Sand and 
Stone 

(1) Dry Pans 

(1) Dump Wagons 

() Dust Collecting 
Systems 

OC Dynamite 

[1 Dynamos, Electric 

C) Economizers, Fuel 

oO Elevating Equipment 

CJ Engineering Service 

(] Engines, Gasoline 

C] Engines, Hoisting 

C) Engines, Hydraulic 
Pumping 

0 Engines, Oil 

CL) Engines, Power Plant 

0 Engines, Steam 


ee ee ee ee es 
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C] Feeders 

[] Fire Alarms 

(] Fire Alarm Systems 

C1] Fire Brick 

C1] Frogs and Switches 

C) Fuses, Blasting 

[] Gas Producers 

C) Gears 

(] Generators, Electric 

(] Grapple, Stone 

(] Grate Bars 

C) Grates 

[] Gypsum Separators 

C] Hoisting Engines 

C1] Hoists, Chain 

C1) Hoists, Derrick 

1] Hoists, Drum 

C] Hose, Sand Suction 

C) Hydrators 

C) Hydraulic 
Nozzles 

[) Hydraulic 

(] Hydraulic 
Engines 

(1) Hydraulic Valves 
(Pulpit and Indi- 
cator) 

C1 Idlers, Belt Conveyor 

(J Industrial Railway 
Systems 

C) Kettles 

C] Kilns, Cement 

[] Kilns, Lime 

C] Lights, Carbide 

[] Linings, Bag and 


Mining 


Pipe 
Pumping 


Barrel 

[] Loaders, Bin, Port- 
able 

[] Loaders, Boom and 
Bucket 


C] Loaders, Box Car 

[] Loaders, Conveyor 

CL] Locomotives, Electric 

C] Locomotives,Gasoline 

C] Locomotives, Steam 

CL] Locomotives, Stor- 
age Battery 

1] Log Washers 

(1) Lubricators 

C] Magnetic Separators 

[] Manganese Steel 

C] Manganese Steel 
Parts 

C] Metal, Babbitt 


—) Metal, Perforated 

C] Meters 

C] Mills, Chaser 

[] Mills, Tube 

C] Mixers, Concrete 

C) Mixers, Plaster 

OO] Motors, Electric 

C] Motors, Gasoline 

{]) Motor Truck Dump 
Bodies 

C] Motor Trucks 

(J Nozzles, Hydraulic 
Mining 

[] Nozzles, 
Screen 

O Oil Burners 

(J) Oils and Lubricants 

C] Perforated Metal 

C] Picks and Shoveis 

C) Pipe, Hydraulic 

(] Pipe, Iron 

C] Pipe, Spiral 

C] Plows 

CL] Post Molds, Concrete 

C] Powder, Blasting 

CC] Powder Magazines, 
Steel 


(1) Power Transmitting 
Equipment 

C) Pulverizers, Hammer 

C] Pulverizers, Ring 

C] Pulverizers, Roll 

(1) Pump Repairs 

C] Pumps, Drainage 

(] Pumps, Dredging 

C] Pumps, Sand 

(J) Pumps, Water Supply 

C] Pyrometers 

C1] Rail, Steel 

C] Roofing and Siding 
(Iron, Steel, Zinc) 

[1] Rope, Manila 

C] Rope, Wire 

(1) Sand-Lime Brick 
Machinery 

[1] Scales, Automatic, 
Conveyor 

[1] Scaies, Track 

C] Scrapers, Power 

C] Scrapers, Team 

C) Screening Equipment 

C] Screens, Perforated 


Metal 
(See other side) 


Suction 


[] Screens, Rotary 

C1) Screens, Vibrating 

C] Separators, Air 

CO Separators, Gypsum 

C) Separators, Magnetic 

C) Separators, Sand 

C] Sheaves 

C] Shovels, Electric 

1 Shovels, Gasoline 

C] Shovels, Steam 

C) Speed Reducers 

C] Steel Barrels 

0 Steel, Drill 

CJ] Steel, High Speed 

[] Steel, Manganese 

C1] Steel, Structural 

C1) Stokers, Automatic 

1 Stone Grapple 

C) Stripping Equip- 
ment, Power 

C] Superheaters 

C) Swinger, Derrick 

(_] Tachometers 

1 Tackle Blocks 

(1) Tampers, Concrete 
Block 

(] Tanks, Settling 

(a Tanks, Steel 

(1) Tanks, Wood 

[1] Ties and Timbers 

(] Tile Machinery, 
Concrete 

C1] Track 

—1 Track Scales 


» (J Tractors, Caterpillar 


C] Tramways, Aerial 

C] Transformers, 
Electric 

(1) Trolley Carriers 

C1 Trucks, Electric 

(] Tube Mills 

[] Turbines 

[] Unloaders, Bin 

C] Unloaders, Boom 
and Bucket 

C] Unloaders, Conveyor 

[] Wagons, Dump 

[] Washers, Log 

CJ) Washing Equipment 

[1] Welding Equipment 

C) Winches 

C] Wire Cloth 
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. RIMM 
" OI ENGINES 











Producers of Sand—Gravel—Crushed Stone 


Every sand, gravel and crushed stone producer can profit by 
C2 careful investigation of PRIMM Oil Engines—the logical mmm 
power unit for quarries. The PRIMM Oil Engine cuts 
power costs to a minimum. It supplies continuous power 
24 hours a day—-day after day for months if necessary. It 
is built to stand up under continuous heavy duty service. 

1 Many times it is POWER overhead that keeps down net 
profits and makes it hard to successfully meet competition. 
The “PRIMM” will supply the most economical power ob- 
tainable, in most cases from 50% to 75% less than the cost 


HC of steam or electric power. It is recognized as the most 
logical power in the production of sand, gravel and crushed 
stone. 


We will gladly show you—without obligation—how the 
“PRIMM” tas helped other producers cut production costs. 
Write us. 


THE POWER MANUFACTURING 
COMPANY 
706 Cheney Ave., Marion, Ohio 


























te a. 
Ss 
llar 
1 
Our house organ, the ‘‘PRIMM’’ PRIMER 
is issued every other month and_ sent 
gratis to those interested in reducing 
power costs. We'd enjoy sending future 
copies of this ‘‘power-full’’ magazine to 
1 you. Send us your name and address. 
yor 
The Power Mfg. Co. 
ent 
lent 706 Cheney Ave. 
os e 
Marion - Ohio 





Branches and Representatives in the Following Cities 


Dallas, Texas Charlotte, N. C. Cincinnati, Ohio Harrisburg, Pa. 
Crowley, La. Jacksonville, Fla. Phoenix, Ariz. Tulsa, Okla. 
Stuttgart, Ark. Chicago, Iil. Charleston, W. Va. New York City 
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The Good Name of a 
Manufacturer is NOT a 


guarantee against mistakes 


There’s just one certain way of protecting your- 
self from getting the wrong grade of Wire Rope, 
i.e. The Telfax System of grade marking as 
provided in 


WILLIAMSPORT 
WIRE ROPE 


If you haven’t yet experienced a serious accident 
—you ve been lucky—and luck changes. 


There’s no excuse for taking these chances and 
it’s dangerous practice. 


Now is the time to stop it. Absolute protection 
is available in Williamsport Wire Rope at no 
additional cost. Use it! 


Williamsport Wire Rope Company 


Main Office and Works Gen’! Sales Office 
Williamsport, Pa. Peoples Gas Bldg., Chicago 




















Hayward Buckets 





. 





PIT AND QUARRY _ | 


35 














Drag Line Bucket 
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Built to stand 
the hard knocks 


Through the pounding and smashing 
drives in gravel pit or the racking and 
straining of handling wet, heavy sand 
—Hayward Buckets have the stamina 
to resist the hard knocks and constant 
shocks of every day operation. 


More than 40 years of intimate contact 
with the problems of digging and re- 
handling bulk materials of all kinds 
have given Hayward Engineers the 
sort of information that means better 
buckets for you. 

Every Hayward Bucket is an example of 
sturdy Hayward construction—construction 


that means swift, smooth operation, long 
life and low maintenance. 


Write for Bulletin 607 


THE HAYWARD COMPANY 
54-56 Church Street, New York, N. Y. 
Builders of Clam Shell, ( 


Orange Peel, Drag Line, 
and Electric Motor 


Buckets; Dredging, Ex- 

cavating, and Coal 

Handling Machinery. 
3134-Y 





a 
os HAYCO 
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RTYPE “V” VERTICAL 
MUNCIE OIL ENGINES 


For Crushers, Draglines, Dredges, Pumping, Etc. 


Use cheapest fuel oils, and give greatest reliability 
at lowest all around cost. 





2-CYLINDER, 110 H.P., 250 R.P.M. 


DRY TYPE COMBUSTION 

HIGH COMPRESSION 

SOLID INJECTION 
COLD STARTING 

HEAVILY PROPORTIONED THROUGHOUT, 

OPERATIVE CONTROL FROM ONE POINT 

SIZES TO SUIT ANY REQUIREMENT FROM 25 to 330 B.H.P. 
The Result of over twenty years OIL ENGINE 


manufacturing experience 
WRITE FOR QUOTATIONS TO 


MUNCIE OIL ENGINE Co. 
724 POWERS AVENUE MUNCIE, INDIANA 
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Reduce loading costs from $ to¢ 


ne. progress has brought wonderful 
development in materials handling. Where large 
quantities of materials, such as sand, gravel, 
crushed stone, phosphate, lime, cement, coal, fer- 
tilizers, etc., are handled, the Ottumwa Box Car 
Loader gives this detail a systematic perfection 
that inevitably means great economy. 


Proved savings result from the Ottumwa. It 
eliminates loading gangs, reduces costs, prevents 
delays, increases capacity; therefore it pays divi- 
dends and builds business. The Ottumwa will put 
real dollars in your safe. 


The Ottumwa is manufactured with electric or 
gasoline power. It has roller and ball bearings 
throughout, and latest improved Alemite greasing 
system. 


Write for complete information and prices. 


OTTUMWA BOX CAR LOADER CO. 
OTTUMWA, IOWA 
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Backbone 


No makeshift machine can stand up to rock work. But 
Thew Electrics have stood up one year after another. 
We don’t tell you what they are supposed to do, we 
tell you what they have done. 


Of course there are reasons for this continuous perfor- 
mance. A much stronger boom structure than you 
will find on other machines. A one-piece dipper stick. 
A special rock dipper. Drop forgings where you might 
expect castings. 


Then there is the low maintenance cost. Operating 
from a single motor with a minimum current consump 
tion. Small repair bills. One man operation. 


Just as much flexibility of operation as a steam machine, 
even to shaking the dipper. 


Investigate the Thew Electric. Begin by writing us 
for a list of owners. 


THE THEW SHOVEL COMPANY, LORAIN, OHIO 


Thew Shovels 


Dig Faster-Last Longer 
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‘I consider the Vulcan Superior 
to other Locomotives”’ 


Here is the opinion of Mr. F. 
W. Allen, Vice-President of 
Rodgers and Hagerty, Inc., one of 
the largest contracting con- 
panies in America. This Com- 
pany has fifteen Vulcan Locomo- 
tives on various jobs in different 
sections of the country. The 
first Vulcan was purchased in 
1912. 


The Vulcan shown here is an 
1l-in. x 16-in. cylinder, 21-ton, 
four - couples saddle - tank type, 
with automatic couplers and of 
standard gauge. 


Among the big features, accord- 


ing to Mr. Allen, are its simplicity 
of construction, and low mainte- 
nance cost. What Mr. Allen says 
is typical of what users are say- 
ing of the Vulcan Steam Locomo- 
tive wherever used—in contract- 
ing work, around steel plants, in 
quarries, mines, etc. The long- 
lasting capacity of Vulcan Loco- 
motives explains in part why Vul- 
cans once used are always used. 
The obsession of Vulcan Engi- 
neers for refinement of detail and 
thoroughness of workmanship has 
placed the Vulcan in a class by 
itself. 


The “reasons why” for Vulcan popularity is explained in the 


Vulcan Steam Locomotive Bulletin CE. 


Get your copy. 


VULCAN IRON WORKS 


1730 Main Street, Wilkes-Barre, Pa. 
New York, 50 Church St. 
Chicago, McCormick, Bldg. 

Established 1849 
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1—The Barber- 
Greene type ‘‘U,” 
the Universal con- 
veyor with the 
digging end, han- 
dles a number of 
jobs. List price is 
now $350, 

2.—Barber - Greene 
Conveyors building 
up stock piles for 
the Tampa Coal Co. 

















3—A Barber- 
Greene type “‘N” 
Conveyor unload- 
ing bone from 
beneath a_hop- 

per-bottomed car 

for the Pacific 
tone, Coal and 

Fertilizer Com- 

pany. 
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Check and send for 
dope on 
(| Bucket Loader 


[| Conveyors 





4—The Barber- 
Greene Bucket 
Loader that sent 
twelve wheelbar- 
rows into the junk 
pile for the New- 
ark Plaster Com 


pany. 
5.—A Barber-Greene 
type “‘N’’ unload- 


ing cars from a 


a. i track hopper. 
hime, 
a 





And Twelve Wheelbarrows 
Went Into the Junk Pile 


Under the regime of the old fashioned shovel, twelve 
men were kept busy in the plant of the Newark 
Plaster Company, Newark, New Jersey, loading gyp- 
coe and wheeling it from the stock pile to the 
crusher. 


And they had to work hard to keep the crusher 
going at anywhere near its capacity. 


A Barber-Greene Self-Feeding Bucket Loader was 
swung into the job of loading the gypsum from the 
stock pile into a truck tractor. And the twelve 
wheelbarrows went into the junk pile. 


At least five of the twelve men went with them. The 
present gang consists of one man operating the Barber- 
Greene, one operating the truck tractor and four 
working around the crusher. This smaller gang is 
able to handle the stuff much faster and the Barber- 
Greene is never worked to anywhere near its capacity. 


For more than a year this Barber-Greene has been 
handling around 120 tons of gypsum per day. Dur- 


BARBER-GREENE COMPANY, 


ing that period repair, replacement and operating 
costs have been exceptionally low. 


That’s another reason why the Barber-Greenes hold 
their jobs. 


Barber-Greene Portable Conveyors are another type of 
material handling equipment that helps to lay low 
“Old Man Overhead.’’ They can take care of a 
number of casual and steady jobs with a decidedly 
pleasant effect upon the yard gang payroll. 


Eliminating high labor costs on loading cars, stock 
piling and material handling is only a small portion 
of the savings that they can effect. 


A handy way to find out how Barber-Greenes might 
be used around your own pit is to find out how they 
are built and what they can do for the other fellow. 
Check the coupon at the top of the page. It will 
bring you complete information on the Barber-Greene 
Bucket Loader and Conveyors. 


490 West Park Ave., Aurora, IIl. 


Representatives & in fifty cities 


BARBER@® GREENE 


Portable Belt Conveyors 


Coal Loaders . . Automatic 





Self Feeding Bucket Loaders 


VY Ditch Diggers . . Coal Feeders 
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Regulating Fatigue 


ONSIDERED as a machine the 
« human being has ae definite 

amount of energy which can be 
used for purposes of production, The 
problem of utilizing the human ma- 
chine involves a study of fatigue. 
Physicians explain fatigue as a con- 
dition caused by the formation of a 
poisonous substance thrown off by 
the muscles. When this toxin is 
produced faster than the organs of 
the body can get rid of it, it enters 
the blood and poisons the system. 
This means that the body is not 
working efficiently, that the human 
machine needs attention. A _ tired 
muscle requires a greater stimulus to 
make it work; it is inefficient. If 
human beings are to be induced to 
exert themselves in industry, their 
minds must be persuaded to send out 
impulses to the muscles. As fatigue 
increases, there is greater reluctance 
to urge the muscles to respond. To 
maintain a high degree of efficiency 
with tired workers requires very 
great incentives. If the fatigue is 
diminished, production is correspond- 
ingly increased. 

Executives are studying this prob- 
lem of fatigue and are reaching con- 
clusions that are of great value to 
the industry as well as to the em- 
ployees. Rest periods at regular in- 
tervals will take care of the problem 
and increase the value of the worker. 
The muscle in the body which does 
the most work is the heart. Its con- 
stant functioning with no fatigue is 
due to the automatic rest period 
which follows each contraction. Es- 
tablishing the logical relation of rest 
and recreation to exertion consti- 
tutes the problem for the executive. 
It is not an easy problem, but it is 
an exceedingly practical one. 

Fatigue is not proportional to the 
results but to the energy exerted. 
Much of the energy may be wasted. 
If the physical processes are not con- 
trolled by adequate mental concep- 
tions, awkward movements result 
Which produce high fatigue per unit 


of production. If a process is not 
understood by the worker, he strug- 
gles over it mentally with an in- 
creased and unnecessary amount of 
fatigue. In all work native apti- 
tude, training, and the facility of 
habit are important factors in re- 
ducing fatigue. As the work of an 
individual proceeds, effort becomes 
more and more easy, and production 
increases. Then production slowly 
reaches a maximum and for a period 
conditions remain uniform. Decline 
follows as effort and strain become 
intensified until the work is con- 
tinued only by the energy of the will. 
If exhaustion becomes’ complete, 
work ceases. 

Moderate degrees of fatigue are 
not at all harmful and can often be 
relieved in interest and enthusiasm. 
If fatigue reaches the point of over- 
strain, it is harmful to the industry 
as well as to the worker. It is a 
principle of economics that labor 
should cease at a point where society 
begins to suffer a_ greater loss 
through the breakdown of the la- 
borer than the gain resulting from 
the product of his exertion. If the 
employee is so fatigued in a work 
period that he is not in good condi- 
tion at the beginning of the next 
work period, the industry suffers. 
The results of compounding fatigue 
for indefinite periods are often seri- 
ous. Not only poor work follows 
such a condition, but accidents are 
more likely to occur. 

Since fatigue may be the result of 
the mental attitude of the worker, it 
is well to give careful consideration 
to all methods of making work in- 
teresting and enjoyable. The most 
successful human activity is accom- 
plished with some sort of rhythm. 
The greatest enjoyment and efficiency 
is reached when a certain rhythmic 
motion is attained. In every line of 
work there is a certain rapidity and 
repetition of motion and alternation 
with rest that produces the greatest 
result. One has but to watch men 











shoveling to find proof of this fact. A 
workman who gets the swing of his 
work will go on for hours perform- 
ing exertions without fatigue. Rhy- 
thm satisfies a deep characteristic of 
human beings. Hence the more 
nearly any kind of work is reduced 
to a proper rhythm, the easier and 
more pleasurable it becomes. All 
motions involved in a piece of work 
should, therefore, be arranged so 
that they fall into the most effective 
rhythm. Of course, in industry the 
rhythm needed to secure the greatest 
production is not the main considera- 
tion. Machines are geared to certain 
speeds; operations follow other 
operations; and the flow of materials 
governs the speed with which various 
operations must be performed. It is 
apparent, however, that certain nat- 
ural rhythms of work and rest are 
the logical results of natural condi- 
tions. Certain changes of work and 
changes of operation can be planned 
to give the relaxation that is neces- 
sary if undue fatigue is to be 
averted. 

The more skillful the workman, 
the less fatigue is experienced. The 
untrained worker must be constantly 
thinking of his work. Each action 
requires a conscious nervous impulse 
which does not always go to the 
proper muscles. Until the move- 
ments become habits, he will make 
many unnecessary motions, which 
are wasteful, wearying, and unprofit- 
able. Therefore it is important to 
train workmen so that all the energy 
expended is applied directly to the 
job. All wasted energy is a financial 
loss. Unnecessary lifting of material, 
shifting of loads on a machine, pick- 
ing up and putting down articles un- 
necessarily cause unproductive fa- 
tigue and waste the energy of the 
worker. 

Many executives find that it is 
good policy to retain the older men 
as far as possible. The value of sta- 
bility and training, the expense of 
turnover, and the decreased liability 
of older workers to accidents war- 
rant this policy. These men have 
learned much through experience 
and can be utilized in aiding the new 
employees in adjusting themselves to 
the work. The loyalty of the older 
men will aid in promoting group in- 
terests. Their mastery of the tech- 
nique of the job can be passed on to 
new men with a minimum amount of 
loss due to breaking them in. They 
have caught the swing of the job and 
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can impart their knowledge to others. 

A careful estimate of the waste 
due to fatigue has been made, 
and the conclusion reached is that 
fatigue decreases the productiv- 
ity of American labor $7,000,000 
daily. Fatigue is also held respon- 
sible for a large percentage of the 
accidents, sickness, and discontent 
which have a serious effect on pro- 
duction. A part of this fatigue is at- 
tributed to bad lighting, poor ventila- 
tion, wrong postures of workmen, 
and a fear of accident. Of these the 
fear of accident causes a lowered 
efficiency. In 1909 there were 23,- 
000 fatal accidents recorded; there 
were 575,000 injuries causing disa- 
bility for four or more weeks. Minor 
accidents brought the total during 
that year to 3,000,000. The esti- 
mated loss in days of labor was 296,- 
000,000. At the rate of $4.00 a day 
the estimated loss was $1,184,000,- 
000. Such statistics show that loss 
due to accidents in American in- 
dustry are vital in actual cost as well 
as in the effect on the workers. The 
relation of accident to fatigue is a 
problem of interest to all executives 
since it is a problem involving one 
of the greatest possibilities for waste. 

One of the largest forms of pre- 
ventable losses in industry is due to 
unnecessary sickness. The rate of 
sickness, like the death and accident 
rate is being steadily reduced. Sta- 
tistics show that each worker loses 
an average of about seven days a 
year through sickness. A few years 
ago this average was nine days. Au- 
thorities on the subject believe that 
proper health supervision would ef- 
fect an annual saving to industry, 
through improved health conditions 
of $1,000,000,000, above the cost of 
the service. The problem is so 
closely connected with that of fa- 
tigue that a study of one involves 
the other. There has always been 
contention regarding the length of the 
working day, and there is still sharp 
difference of opinion on the subject. 
There is a growing tendency to set- 
tle the difference by actual analysis 
of the facts rather than by threats or 
strikes. What length of working day 
will insure the largest production, 
the longest working life, the cheap- 
est product and the most efficient op- 
eration of industry is the question. 

Conclusions should be_ reached 
only after all elements, human, me- 
chanical, social and industrial have 
been analyzed on a scientific basis. 
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Discussed by Lime Manufacturers 


Convention Held at Briarcliff Manor, N. Y., May 26, 27, 28, 29, 1925 
Chemical, Agricultural and Construction Progress Reported 


Manor, which is only 29 miles 
from New York City, proved to 
be an ideal setting for the Seventh 
Annual Convention of the National 
Lime Association. The convention 
began on Tuesday, May 26th, with a 
board of directors meetings at 10 
o'clock. At 11:30 the members met 
in executive session at which the 
plans for the convention were ex- 
plained. |} 
Throughout the convention the 
mornings were devoted to Associa- 
tion affairs while the afternoons 
were given over to golf, tennis, 
yuoits, and other pleasures. Tourna- 
ments in golf, tennis, quoits and 
bridge were held with prizes donated 
by the Valve Bag Company of Amer- 
ica. As in the past the Valve Bag 
Company entertained those in at- 
tendance at the convention at a din- 
ner on Thursday evening. The mem- 
bers of the National Lime Associa- 
tion have come to look forward to 
these banquets each year as one of 
the outstanding pleasures of their 
annual meeting. The cordiality and 
good will prevailing between the lime 
producers and the Valve Bag Com- 
pany is nowhere equalled in any of 
the other non-metallic industries. 
Dean E. J. McCaustland, of the 
University of Missouri, addressed the 
convention at lunch on Tuesday on 
the subject of Lime in Dirt Roads. 
this paper is presented in full else- 
where in this issue. It is interesting 
to note that should lime affect the 
hoped for results in dirt roads, a 
tremendous market will be opened 
up. However, at the present time 
Missouri is the state most concerned 
with the problem of “impassable’’ 
roads, and Missouri is not in a posi- 
tion to spend any money and pos- 
sibly will not be for some years to 
come. The experiments with lime 
in dirt roads are being conducted 
cautiously and at the time of this 
convention the final results were not 
available. 
On Tuesday evening the second an- 
nual research conference was de- 
veloped into a round table meeting 


B ‘Manor, wh LODGE at Briarcliff 


of lime technical men, plant chemists 
and superintendents, and manufac- 
turers, Problems connected with 
manufacture were more or less em- 
phasized with some discussion of re- 
search programs and problems. The 
following list of questions was sub- 
mitted as suggested. 


1. What specific quections do 
the representatives of the manufac- 
turers have to ask the Research men? 

2. What specific questions do 
the Research men have to ask of the 
representatives of the manufac- 
turers? 

3. The following are some of the 
active research problems. What are 
your comments or suggestions? 

(a) How may the sand carry- 
ing capacity of a lime be deter- 
mined? 

(b) What conditions or prop- 
erties determine the putty yield of 
limes? 

(c) To what extent does the 
colloidal content of a lime affect 
its properties? 

(d) What conditions and fac- 
tors determine the colloidal con- 
tent? ; 

(e) How can colloidal content 
be measured? 


(f{) Does the magnesia of a 


lime hydrate? Under what con- 
ditions? 

(g) What factors determine 
the settling rate of lime sudges in 
causticizing? 

(h) What properties deter- 


mine the value of lime for bleach 
manufacture? 

(i) How can the so-called 
“after precipitation’? met with in 
water softening be prevented? 

(j) What is the best method 
for determination of quicklime in 
hydrated lime? 


(k) What is the best method 
for determination of available 
lime? 

(1) Should analyses be re- 


ported on “‘as is’? or on ‘‘non vol- 
atile”’’ basis? 

(m) What facts 
served in 


must be ob- 
sampling lime? Best 
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method of sampling lime at the 

plant? 

(n) What relation does fine- 
ness of a hydrate have to its value 
for addition to concrete? 

(o) What relation does fine- 
ness have to soundness? 

(p) What relation does sound- 
ness have to value of lime for 
concrete? 

4. What specifications should a 
hydrate for concrete be required to 
pass? 

5. What are the relative values 
of screening and air separation 
processes for finishing a hydrated 
lime? 

6. What requirements as_ to 
waste should a lump of lime meet? 

7. What temperature of slaking 
water should be specified? 

8. Should sand be added to a 
hot lime-putty? 

9. Should all shipments of lime 
be accompanied by directions for 
handling, slaking, sanding, etc? 

10. How much does the non-uni- 
formity of commercial lime depend 
upon imperfect burning; both over- 
burning and underburning? What 
are the best conditions for elemin- 
ation of these defects? What are 
other causes for non-uniformity? 

11. What is the best method for 
determination of the temperature of 
a kiln? 

12. What effect does the rate of 
heating of the stone have on the 
properties of the lime? 

13. What are the best methods 
for producing a long mellow flame? 

14. What specifications should 
coal for lime burning be required to 
meet? 

15. Can the hydration of calcium 
oxide be accelerated or retarded? 
What effect does this have on the 
hydrate? Have these facts any prac- 
tical applications? 

16. What conditions of manu- 
facture tend to reduce the available 
lime content of a hydrate? How can 
the available lime content be _ in- 
creased? 

17. What is the best method for 
determining total water in a lime? 

18. How can the excess total 
water over the sum of the free 
(115°C) and calculated combined 
water be explained? 

19. How can the occasional stick- 
iness of a hydrate be explained? 

20. Is the magnesia of a lime 
available for chemical reactions such 


as ammonia distillation, etc? 
e 


21. Is hydrated lime ever unsat- 
isfactory as an addition agent with 
insecticides for dusting? If so, how 
can it be made satisfactory? 

22. Can lime be used for mark- 
ing grass tennis courts? 

23. What is the best form of 
lime for addition to mineral supple- 
ments for animal feeding? 

24. In what way does the storing 
of lime affect its properties? 

25. What uses of lime need most 
promotion during the next year? 

26. What new uses for lime can 
you suggest? 

27. Should the Headquarters 
Laboratory have facilities for ana- 
litical work for members? 

Mr. George B. Wood, President of 
the National Lime Association, pre- 
sented the opening address on Wed- 
nesday morning at 10 o’clock. Mr. 
Wood reviewed the progress of the 
Association during the past two years 
and urged that the research work of 
the Association which has proved 
such a benefit be continued. The 
progress of the Association has shown 
a tremendous stride in the manufac- 
ture of lime. Mr. Wood, who retires 
as President of the National Lime 
Association on July 1st, justly de- 
serves all the appreciation that the 
lime industry can bestow on him. 

Mr. Burton A. Ford, General Man- 
ager of the N. L. A., presented his 
report also at the Wednesday morn- 
ing session. Mr. Ford reported that 
there has been a steady growth in 
membership during the past two 
years, there being about 20 more 
members at this time than on July 
ist, 1923. 

Mr. E. B. Besselievre, Sanitary 
Engineer, The Dorr Company, New 
York City, addressed the convention 
on Wednesday morning on, ‘‘Develop- 
ments in the Lime Treatment of 
Trade Wastes.” This subject was 
treated in a preliminary way at the 
convention last year. Mr. Besse- 
lievre predicted an increase in the 
use of lime in the treatment of trade 
wastes in the coming year. Lime was 
discussed as a precipitating and co- 
agulating agent, as a neutralizing 
agent, as an agent to better the phy- 
sical condition of sludge, as an alkali 
and as an electrolyte and chemical 
precipitant. Among the advantages 
mentioned were the softening of the 
water, the killing of bacteria, the 
clarifying of the water, and the ab- 
sorption of color when lime is added. 
Mr. Besselievre described the usual 
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process of treating trade wastes with 
lime. 

At the executive session on Wed- 
nesday morning the Chemical De- 
partment presented a complete re- 
view and summary of the lime plas- 
ter investigations which have been 
continued over a period of approxi- 
mately three years. <A report was 
submitted to the ‘Board of Directors 
containing descriptions of specific 
mixtures with specifications and di- 
rections for their production and test, 
and definite recommendations were 
made as to production control tests 
and sales promotion of these ma- 
terials. 

At the same executive session Mr. 
J. W. Stockett, Assistant Chemical 
Engineer, presented a review and 
summary of what has been done in 
the laboratory and at the Associa- 
tion’s plant at York, Pennsylvania. 
The entire problem was turned over 
to a committee composed of George 
B. Woods, Chairman; Charles War- 
ner, J. J. Porter, J. M. Deely, and 
John Kling. The future of the prob- 
lem will be in the hands of this com- 
mittee. 

Mr. Charles M. Cadman, President, 
Pacific Lime and Plaster Company of 
San Francisco, California, addressed 
the Association luncheon on Wednes- 
day. Wednesday evening the Asso- 
ciation convened to see a moving pic- 
ture entitled, “‘The Age of Lime,” 
which was presented by Mr. Henry 
M. Camp, Manager, Eastern Division, 
N. L. A 

The picture was produced under 
the auspices of the Commercial De- 
velopment Department of the Balti- 
more and Ohio Railroad Company by 
Dr. George B. Shattuck, scientist for 
the Railroad, with the co-operation of 
the National Lime Association. 
Starting with the blast in the quarry 
and the wrestling of the raw material 
from Mother Earth, the manufactur- 
ing scenes of the picture passed 
through the various stages of pro- 
duction until the loading of the 
freight car with the finished product 
was reached. From then on the pic- 
ture was devoted to the principal 
uses of lime in the agricultural and 
structural fields of consumption of 
the product. In agriculture, the pic- 
ture began with the quantitative lime 
requirement test of the soil in the 
field to determine its lime hunger 
and ended with the crop protection 
of the growing plant with the use of 
the dust and liquid sprays of lime in 


combination with various poisonous 
elements. 

The beneficial effect of lime as an 
admixture to concrete to improve its 
workability and density, which is con- 
ducive to increased strength, was 
shown. The economy accruing in the 
placement of the mass; the predomi- 
nation of lime in the composition of 
brick mortars to insure proper eco- 
nomic control of the natural white 
joint so desirable with the several 
shades of brick in giving a contrast 
that is pleasing and artistic; the beau- 
tiful stucco textures made possible 
through the plastic nature of lime 
and the hardness of surface of good 
lime stucco; the modern machine 
method of mixing mortar for plaster 
on a large scale; the correct method 
of slaking lime; all stages of the 
plastering job on concrete, hollow- 
tile, wood and metal lath backings 
and the details of fine workmanship 
in the accomplishment of a first class 
finish coat of plastering; a striking 
example of perfect ‘‘keys’’ on wood 
and metal lath backings for full se- 
curity of the base coats; and the 
completed stucco house and the brick 
house are some of the ‘shots’ that 
have been carefully planned and pho- 
tographed in the natural state so as 
to bring out the characteristic quali- 
ties of lime in its prominence as a 
structural material. 

The picture was begun in 1923; it 
is not yet finished and may not be for 
some time as new scenes are con- 
stantly being added. The first shots 
embrace scenes of the work of the 
Soil Improvement Train conducted 
by the B. & O. Railroad Company in 
the summer of 1923, in which the 
Association cooperated. With the in- 
spiration to go further into the sub- 
ject of the industry of lime, it was 
decided to make a true-to-life de- 
piction of the production and use of 
the product and to build the picture 
gradually as time and opportunity 
would permit on the part of the Rail- 
road Company and the Association. 
The shots were made in New York 
City, Brooklyn, Chicago, District of 
Columbia, West Virginia, Ohio and 
Maryland. Approximately 150 dif- 
ferent scenes were recorded, of 
which a number were excluded from 
the final make-up of the picture as 
impractical or because of defective 
iighting. The N. L. A. has not been 
able as yet to reach the taking of 
pictures on the major uses of lime in 
chemical and industrial plants, due 
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largely to lack of time. It is also de- 
sirable to keep the general picture 
within the capacity of 4,000 feet, or 
that amount of footage which can be 
shown in continuous operation not 
to exceed forty minutes. In the 
make-up of the picture it is so laid 
out that for a strictly agricultural 
audience the four reels of approxi- 
mately 1,000 feet each, constituting 
the entire picture, may be divided 
into two reels of about 2,300 feet 
comprising the production and farm- 
ing scenes. In the case of a construc- 
tion gathering, the picture may be 
limited to two reels of about 2,700 
feet to include production and struc- 
tural scenes. If organizations, such 
as the Rotary or Kiwanis Clubs may 
desire only the production feature, 
one reel of about 1,000 feet can be 
provided requiring only about twelve 
minutes. 

As now constituted the finished 
picture of four reels and approxi- 
mately a total of 4,000 feet of film 
may be considered primarily as a 
popular instructive feature in trade 
extension work for lime. It is of 
interest both to farming and to con- 
struction gatherings, to the commer- 
cial audience and to the general 
public. 

The report of the chemical activi- 
ties was presented by Mr. G. J. Fink, 
Chemical Director, at the Thursday 
morning session. This report was 
quite complete, and during the read- 
ing of the report your editor was im- 
pressed with the fact that the 
N. L. A. can do for its individual 
members what they individually 
could not afford to accomplish for 
themselves. Mr. Fink is able to 
draw on pools of accumulated human 
effort and to present the results to 
each member of the Association. The 
following extracts from Mr. Fink’s 
report are of interest: 

“Requests from individual mem- 
bers and from the division organiza- 
tions for analysis of limes, plasters, 
concretes, stuccos, waste by-products, 
and for control tests for determina- 
tion as to whether products comply 
with A. S. T. M. requirements have 
taken practically the entire time of 
one man and this situation has 
helped more or less to sidetrack work 
which we have had outlined in con- 
nection with what we consider the 
more fundamental investigations such 
for example as the completion of the 
work on properties of commercial 
lines. Over 40 complete analyses of 
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plasters and concretes and about 35 
complete analyses of limes and 
stones have been made. This in ad- 
dition to the very large amount of 
analytical work required in connec- 
tion with the plaster problem. 

“This leads us to remark that if 
this type of analytical service is to 
continue and to increase it should 
and must be especially provided for, 
Such service to member companies we 
believe should be made possible and 
there is no question but that it is 
essential to the proper functioning 
and efliciency of the Headquarters 
promotion work and the Division 
field activities. 

“However, in spite of the in- 
creased demands on our time, we 
have at odd times been able further 
to develop certain methods of test 
and to devise certain new ones. Some 
time has been spent on methods for 
determination of available lime, car- 
bon dioxide, free water, etc. and suffi- 
cient facts and data have been ac- 
cumulated to justify the publica- 
tion of a number of papers which 
will appear just as soon as we can 
find the opportunity to get them into 
proper form. 

‘Numerous questions arising in 
connection with the various uses of 
lime have been answered and we 
have thereby been enabled to give 
very practical service to lime con- 
sumers. 

“The increase in requests from 
members and from users for informa- 
tion and help on manufacture and 
use has been very marked during the 
past year. Our office is being utilized 
as a clearing house for information 
on numerous manufacturing prob- 
lems, fuel, proper methods for burn- 
ing for particular uses, specifications 
for uses and suggestions for new 
fields. 

“As you are already informed, the 
research and investigational work of 
the Association is divided between 
the Headquarters Laboratory and 
Fellowships which are maintained in 
various educational and _ govern- 
mental institutions. Prof. Withrow 
of Ohio State University and Prof. 
Haslam at Massachusetts Institute of 
Technology both have a number of 
men interested in lime problems in 
addition to the one man in each in- 
stitution who is specifically assigned 
to the fellowship work. 

“At Ohio the efforts have been 
concentrated on the problem of trade 
wastes and the work has been car- 
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ried from the Laboratory to the field 
by means of which arrangement the 
Fellowship men has been co-operat- 
ing with plants in that vicinity and 
has observed and has advised in con- 
nection with installations using lime 
in the treatment of waste plant- 
effluents. 

“An investigation of the solubili- 
ties of commercial limes have been 
continued at N. I. T. and it has been 
found possible there to make definite 
practical application of a number of 
the facts developed. 

“In addition to the Fellowship 
work just described, we are also co- 
operating with fourteen other edu- 
cational institutions and other or- 
ganizations in investigations involv- 
ing manufacture, properties or uses 
of lime. The subjects of these re- 
searches include a very wide range, 
among which might be mentioned: 
storage tests on lime products in var- 
ious types of containers, study of the 
compounds of lime with sulphates, 
carbonates and aluminates, methods 
for the separation of the lime and 
magnesia of dolomitic lime, prepara- 
tion of special insecticides from lime 
and the use of lime as an admixture 
in insecticides for special purposes as 
well as a carrier of liquid insecti- 
cides, preservation of wood with lime 
compounds, the use of lime in trade 
wastes, methods for lime analysis, 
lime statistics, etc. 

“We have also supplied one of the 
larger technical societies with lists 
of problems of the lime industry and 
these have been distributed to all re- 
search members of the Society. Our 
problems are thus brought to the at- 
tention of technical men and through 
these suggestions we received re- 
quests for co-operation in investiga- 
tions from a large number of outside 
laboratories. The outlines of prac- 
tically all such investigations have 
been decided upon after a conference 
between our office and the directors 
of the laboratories involved. 

“Our activities in connection with 
the A. S. T. M. work has continued 
to consume considerable time but we 
believe that such time is profitably 
spent. It may be of interest to men- 
tion the fact that the 1924 A.S. T. M. 
standards include three standard 
specifications for lime for an equal 
number of uses and that the 1924 
tentative standards include eight ten- 
tative specifications. Committee C-7 
is at the present time working on 
specifications for nine other uses and 
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it is to be expected that several of 
these will appear in tentative form 
within the next year. These include 
specifications for lime for. glass, 
sugar, gas purification, insecticides, 
bleaching powder, leather, greases, 
ammonia distillation, and metallurgi- 
cal operations. 

“Wor those of you who are not so 
closely in touch with work which has 
been done on specifications it may be 
of interest to know that the Bureau 
of Standards has published specifica- 
tions for lime for various uses for 
which there is no A. S. T. M. stand- 
ard. These are as follows: Glass, 
Circular No. 118; Causticizing, 143; 
Sand-Lime’ Brick, 150; Ceramic 
Whiting, 152; Gas Purification, 189; 
Sugar, 207; Calcium Arsenate, 203. 
Those published by the Bureau of 
Standards for which Committee C-7 
has already written specifications are 
Rag Cooking, 96; Sulphite Pulp, 144; 
Structural Quicklime, 201. Our office 
has been consulted by the Bureau of 
Standards and the Interdepartmental 
Conference during the preparation of 
all of these specifications and we 
have co-operated as best we could to- 
ward the development of a specifica- 
tion satisfactory to all concerned. 

“In the development of specifica- 
tions for lime we have laid down as 
a guide certain rules which we have 
attempted to follow. Our position 
has been that the minimum require- 
ments should be only so high as to 
permit of satisfactory results with 
the lime specified. This must be so 
for two reasons, viz: First, so that 
no manufacturer should be prevented 
from selling lime with which results 
satisfactory to the user are being and 
can be obtained and, second, because 
economically it is wrong to require 
the use of a raw material which is 
better than is necessary because the 
cost of production and the price of 
the finished product are thus un- 
necessarily increased. 

“Beyond these minimum limits the 
consumer should be allowed discre- 
tion and choice. It is for him to say 
whether he shall pay the higher 
price for the better raw materials 
and thus be compelled to charge the 
higher price for his product. Com- 
petitive conditions, local factors, effi- 
ciency of process, etc. all are factors 
in this decision. 

“We are glad to note very in- 
creased interest on the part of lime 
manufacturers in the A. S. T. M. 
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manufacturers members will be rap- 
idly increased. This is one of the 
best reasons for the establishment of 
the position of lime as a chemical 
and for obtaining the consequent 
beneficial results for the industry. 

Mr. Victor J. Azbe, Combustion 
Engineer of St. Louis, Missouri, pre- 
pared a very scholarly paper on Kiln 
Performance for presentation Thurs- 
day morning. This paper was so 
long and technical that Mr. Azbe dis- 
cussed only a few phases of it. Pit 
and Quarry will publish this paper 
completely. The first part appears 
elsewhere in this issue. 

Miss E. H. Roth, Secretary-Treas- 
urer of the Sheboygan Lime Works 
of Sheboygan, Wisconsin, presented 
an address on ‘Association Litera- 
ture” at the Thursday morning ses- 
sion also. Miss Roth’s remarks were 
concerned with the uses of lime, the 
preparation of proper literature on 
lime and the distribution of this lit- 
erature. A very significant point 
was voiced by Miss Roth when she 
said, “Had the manufacturers 
started the promotion of lime by 
means of advertising literature, such 
as we have today, about twenty-five 
years ago, the other products that 
have taken its place would not have 
succeeded as they have.”’ 

Dr. George K. Burgess, Director, 
United States Bureau of Standards, 
addressed the association at lunch on 
Thursday. His remarks were con- 
fined largely to the work of the Bu- 
reau of Standards. 

Mr. R. C. Towles, Soil Technolo- 
gist, N. L. A., presented his report 
Friday morning on the agricultural 
activities of the Association during 
the past year. The following extracts 
from this report are presented be- 
cause of their interest to the indus- 
try. 

“Of the total amount of money 
spent for agriculture, over 70 per 
cent has gone into research work. 
All of this research is being carried 
on in co-operation with state institu- 
tions over the country, some of it as 
fellowship work and some directly 
by the regular State College and Ex- 
periment Station employees. 

“The close of this fiscal year will 
mark the end of the fourth year of 
the Tennessee fellowship, in which 
studies have been made of high 
calcic and high magnesic limes in 
amounts chemically equivalent to 
ground limestones of four separates. 
These various separates of raw stone 
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have also been compared with each 
other. Depth of incorporation, of all 
the liming materials has also been 
included in the project, and com- 
parisons have been made _ between 
the effectiveness of amounts of lime 
varying from 250 to 2000 pounds per 
acre in both the upper and lower 
zones of the soil. 


“During this month the tanks 
which have been used in_ these 
studies are being disrupted and 


samples removed to the laboratory, 
where the fifth and last year of the 
project will be devoted to laboratory 
checking and analyzing. Asa result 
of these studies Dr. McIntire, under 
whose guidance this complicated 
work has progressed so smoothly, 
»dvises that it is now being grouped 
for final conclusions, and he has sub- 
mitted to us an outline for the publi- 
cation of 8 papers which he will pre- 
pare for the data obtained. Some of 
these results are very interesting, 
but Dr. McIntire has asked us to re- 
frain from drawing hasty conclu- 
sions which laboratory findings later 
on may or may not substantiate, and 
we therefore make no definite state- 
ments at this time as to the benefit 
our industry may expect therefrom. 

“Last year Director Ellett of the 
Virginia Experiment Station became 
sufficiently interested in one phase 
of our Tennessee project so that he 
desired to duplicate it. Through 
Dr. McIntire we arranged with the 
Virginia people to supply them with 
31 additional lysimiters, which we 
have done. The purpose of this Vir- 
sinia project is to compare the im- 
mediate applications of the amounts 
of lime ordinarily recommended with 
the accumulative system for making 
such additions, for the purpose of de- 
termining whether or not there is a 
sufficient amount of leaching and 
tenacious fixation of lime in the soil 
to permit a small application to de- 
sirably affect one crop in the rotation 
and at the same time to insure its 
absence for subsequent non-lime lov- 
ing crops. Such a condition would 
permit of liming more freely on truck 
crop lands. 

“The fellowship which was _ in- 
stalled at the University of Wiscon- 
sin during our fiscal year of 1923-24 
was provided for again this year. 
The object of this work primarily is 
to measure the worth of small ap- 
plications of the burned forms of 
lime at frequent intervals as against 
the worth of the system of applying 
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large amounts of the slow-acting raw 
forms at less frequent intervals. 
Since the last Convention a represen- 
tative of the Association has visited 
the Wisconsin institution in order to 
inspect the project. The progress of 
these studies are very well set forth 
in the following excerpt from a re- 
port by Dean A. R. Whitson, who is 
in charge of the fellowship: 

“We now have under way work on 
essentially all lines under the proj- 
ect which were included in the 
project which were included in the 
original suggestions made by the As- 
sociation. We are. starting this 
spring a field on acid peat soil, thus 
giving us three good fields on that 
number of radically distinct soil 
types, all of which are distinctly 
benefited by lime. The emphasis is 
of course being placed on the prac- 
tical field aspects in comparisons of 
he different forms of lime and es- 
pecially in comparisons of small 
amounts of different forms and on 
those crops which in general show a 
maximum benefit from lime applica- 
tions. Together with these studies, 
we are carrying on studies on the 
effects of lime such as Influence on 
Nitrification and Nitrogen Fixation, 
and on the Relation of Acidity to 
Lime Requirement. Since the field 
work was only started a year ago not 
much direct result was obtained 
from the field work that year, but 
we have every reason to expect more 
definite results during this second 
season since we shall have all of the 
crops involved growing on treated 
land. 

“Plant house work parallel to that 
in the field has been carried on and 
we are getting rather definite indica- 
tions that when applied in chemically 
equivalent amounts lime hydrate is 
more effective in promoting growth 
than limestone. We are also getting 
rather definite evidence that quick 
lime is more effective in increasing 
the rate of nitrification than is lime- 
stone in equivalent amounts, and 
that amounts of quick lime equiva- 
lent to 1000 pounds of limestone are 
quite effective in that respect, though 
the increase is not so great as when 
heavier applications are made.”’ 

“Three years ago a project was 
outlined in co-operation with the 
University of West Virginia whereby 
they agreed to make a very compre- 
hensive study of maintaining and im- 
proving permanent pasture land. 
Our part was to furnish the lime. 
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These experiments consist of a large 
series of plats that are treated with 
various fertilizing materials, half of 
each plat being limed and half un- 
limed, and so fenced in that part of 
each plat is grazed by cattle and part 
mowed and the growth of pasturage 
weighed. Flora counts on each of 
the plats are also included in the 
work. 

“A representative of the Associa- 
tion visited the University of West 
Virginia last fall, and they have now 
furnished us with a report of the 
first two years results. They desire 
us not to publish anything until after 
the end of this season, at which time 
they intend also to publish results, 
but without making known any ac- 
tual figures we are glad to report 
that 1500 pounds per acre of hydrate 
as a top dressing once in three years 
has proved to be more efficient than 
annual applications of either 300 
pounds of acid phosphate, 100 
pounds nitrate of soda, 8 tons of 
barnyard manure, or combined appli- 
cations of acid phosphate and ma- 
nure, 

“The purpose of the fellowship at 
Nebraska is to determine the nature, 
extent and desirability of the effect 
of various liming materials on the 
physical properties of the soil. 

“This project was started the lat- 
ter part of 1923 and is under the 
supervision of Professors W. W. Burr 
and J.C. Russel. The University has 
not only augmented the efforts of 
our fellow on this project by allow- 
ing professor Russel to work right 
along with him but has gone to a 
great deal of expense in making 
available costly machinery and equip- 
ment for studying soil cohesion, ad- 
hesion, plasticity and other funda- 
mental physical properties. 

“Since the last Convention one of 
our representatives has visited the 
Nebraska people, and up to the pres- 
ent time two phases of the subject 
have been studied; first, the effect of 
liming materials on the reception 
and conservation of moisture; sec- 
ond, the effect of liming materials on 
the fundamental physical properties. 
In the former study a number of 
small plats were laid out in a field 
of uniform slope, and applications 
of various liming materials were 
made to the individual plats. At 
regular intervals moisture deter- 
minations were made on each plat 
and the indications are that hydrated 
lime at high rates of application per 
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acre lead to a considerable accumu- 
lation of available moisture in the 
second and third feet of the soil. 
Light applications thus far seem to 
have produced little if any measur- 
able effect. 

“In the latter study soils from dif- 
ferent states where treated with dif- 
ferent liming materials and kept in 
storage at optimum water content for 


two months. They were then sub- 
jected to a number of tests to de- 
termine the effect of the various 
treatments. Although the various 


materials used have had a flocculat- 
ing or granulating effect, it has been 
found difficult to measure exactly the 
changes in cohesion, adhesion, etc., 
and in order to get at these proper- 
ties more accurately a deviation has 
been made from the original outline 
and a special work is being done on a 
pure clay extracted from a soil of 
high clay content. Other studies now 
under way on this project are: (1) 
laboratory determinations on the ef- 
fect of liming materials on the per- 
manency of the granular structure, 
(2) observation of structural differ- 
ences resulting from lime applica- 
tions upon soils from various parts 
of the country and (3) various field 
plat studies on limed and unlimed 
soils located at Crete, Rockford, and 
Lincoln, Nebraska. The effect of 
lime on physical properties of all 
field plats is also being measured in 
terms of resistence to plow draft. 

The report of the construction ac- 
tivities of the N. L. A. was presented 
by Mr. R. P. Brown, Construction 
Engineer N. L. A., also on Friday 
from Mr. Brown’s report are of in- 
morning. The following extracts 
terest. 

“The fellowship work this year has 
been very encouraging. Dean E. J. 
McCaustland from the University of 
Missouri has already discussed jin 
considerable detail the work done 
under the supervision on lime in dirt 
roads at the University of Missouri 
and so a review of that work is 
unnecessary. The information secured 
there will undoubtedly prove to be 
the basis for a substantial increase 
in lime tonnage, particularly in the 
rural districts. The work on the 
sand carrying capacity of lime is also 
progressing nicely. The endeavor 
has been to determine when a mortar 
is over sanded and when it is under 
sanded. Apparently the use of less 
than 10 per cent of lime by weight 
in the mortar is unsafe, for the mor- 





tar is then structurally weak and 
crumbly, and this likewise is checked 
by a plasticity determination. In 
that test the force registered on the 
machine should be not less than 10, 
for a lower force indicates an ex- 
tremely harsh working mortar, not 
satisfactory to handle. However, too 
much lime in a mortar means in- 
creased shrinkage, which likewise 
means trouble, and it is thought that 
15 per cent shrinkage by volume is 
about the safe limit. A mortar com- 
posed of 15 parts by weight of hy- 
drate and 85 parts of sand gives very 
good results in the laboratory, re- 
gardless of the type of hydrate used. 
This mortar corresponds roughly to a 


field mix of 1:13%, using moist 
sand. When quicklime is used, 
slightly less lime is required. Al- 


though the final results have not yet 
been determined, the indications are 
that much the same relation holds 
in the field proportions as exists in 
the plant between quicklime and hy- 
drate production. This of course is 
not the chemical relation of 56 to 74, 
which makes no allowance for loss 
or commercial discrepancies, but the 
fact remains that there is a differ- 
ence. 

“The results of the work on acous- 
tics are also encouraging. The fel- 
lowship work has been completed, 
and the final report on this work is 
promised early in June. From the 
preliminary data which we have seen, 
this piece of research should prove 
of great interest and value to the 
lime industry. 

“This year the report of the lime 
committee of the Building Officials 
Conference is still more complete 
than the one issued last year. It 
presents in compact for a full set of 
stucco and plaster specifications, in 
addition to the regulations as to mor- 
tar and hydrated lime in concrete. 
This organization holds a high posi- 
tion in municipal circles and the re- 
ports of the various committees bear 
considerable weight in the prepara- 
tion of new codes and in the revision 
of existing ones. The lime committee 
has been continued, for we hope that 
before long a report on the lime 
block may be presented to still fur- 
ther increase the interest in lime. 

Mr. C. P. Hoover, chemist, Water 
Purification Plant, Columbus, Ohio, 
addressed the convention on Friday 
morning on, ‘Advantages of Lime in 
Water Purification.’’ Mr. Hoover dis- 
cussed the impurities that cause 
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most of the troubles due to the use 
of hard water and their removal by 
the use of hydrated lime and sodium 
carbonate. The operation consists of 
removing a very objectionable salt 
and replacing it with one less ob- 
jectionable or with water. Sulphuric 
acid plus hydrated lime gives ecal- 
cium sulphate and two parts of water. 
water. The calcium sulphate is very 
objectionable and is removed with 
soda ash. Calcium sulphate plus 
soda ash gives calcium carbonate in- 
soluble and sodium sulphate soluble. 
The bicarbonates are changed to the 
insoluble carbonates by the use of 
hydrated lime. Magnesium carbonate 
plus hydrated lime gives magnesium 
carbonate (insoluble), calcium car- 
bonate (insoluble), and two parts of 
water. Iron, aluminum and mag- 
nesium combine with hydrated lime 
and are removed. To state briefly the 
facts as explained by Mr. Hoover, hy- 
drated lime will remove all the car- 
bon dioxide gas, all the acidity, iron, 
aluminum and magnesium and the 
calcium present as bicarbonate. The 
calcium compounds, formed or left 
as in the removal of sulphuric acid, 
are removed by soda ash. There are 
a number of other chemicals that 
may be used instead of hydrated 
lime; but hydrated lime is cheaper, 
just as good in most cases, and with 
soda ash will remove the total hard- 
ness of water thus leaving a soft 
water free from bacteria, clear, col- 
orless and with a good taste. 

Mr. Provost Hubbard, chemical 
engineer, The Asphalt Association, 
presented a paper on, ‘“‘Lime in As- 
phalt.”’ This paper dealt with the 
laboratory investigations made in 
connection with the use of hy- 
drated lime as a mineral filler 
in asphalt pavements. Experi- 
ments on actual roads will be made 
and then something more definite 
will be known. At the present time 
limestone dust and Portland cement 
are being used. The mineral filler in 
an asphalt pavement is an import- 
ant factor in the life of the pavement. 
The mineral filler is used in the 
wearing coarse and constitutes 15 
per cent by weight of the wearing 
coarse mixture. This is aboui 15 
pounds per square yard of asphalt 
pavement as a possible market for 
lime of nearly a million tons at the 
maximum based on the figures of last 
year and the assumption that only 
hydrated lime was used as mineral 
filler. Mr. Hubbard was very opti- 
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mistic over the advantages of hy- 
drated lime. 

Mr. G. B. Arthur, Central Division 
Manager, N. L. A., in his report men- 
tioned some very interesting work 
which is being conducted by his men. 
The possibilities of lime in oil refin- 
ing was probably the most outstand- 
ing feature. At the time of the con- 
vention definite results along sev- 
eral lines were not ready for an- 
nouncement. 

Another interesting action of the 
convention was the adoption of a 
resolution recommending the _ ap- 
pointment of a committee to present 
the facts on the lime industry in re- 
lation to freight rates since the Inter- 
state Commerce Commission has an- 
nounced that it will make an investi- 
gation of the rate structure. Such a 
committee was appointed by Mr. 
Wood. 

This matter of freight rates was 
brought to the attention of the con- 
vention by Mr. Lowell Palmer at the 
suggestion of the Eastern District 
Lime Traffic Association. Early in 
January, 1924, Representative Hoch 
of Kansas offered a resolution to Con- 
gress embodying the theory that the 
present rate structure was unfair and 
that it should be corrected. Senator 
Smith, Chairman of the Senate Inter- 
state Commerce Commission, intro- 
duced a resolution designed to bring 
lower freight rates on agricultural 
products, 

Later the Hoch resolution with an 
addenda to the effect that the Inter- 
state Commerce Commission give 
particular consideration to agricul- 
ture was substituted for the Smith 
Resolution and the result is known 
as the Hoch-Smith Resolution (Sen- 
ate Joint Resolution No. 107). 

Secretary of Commerce Hoover, 
came out very strongly as an advo- 
cate of that theory. The president’s 
agricultural committee indorsed it. 
It was passed by Congress and ap- 
proved by the President on January 
30, 1925, becoming a law as of that 
date. 

On the 12th day of March, 1925, 
the Interstate Commerce Commission 
issued an order under Docket, No. 
17000, instituting an investigation of 
the entire rate structure of the 
United States, making all common 
carrier subject to its jurisdiction res- 
pondents, and mailing a copy to each 
of the governors of the several 
states. 

Another action of interest was the 











54° PIT AND QUARRY 


creation of an associate membership 
open to manufacturers of equipment 
of value to the lime industry. Mr. 
R. C. Towles attended the conven- 
tion of the National Crushed Stone 
Association at Cincinnati in Janu- 
ary and was impressed with the man- 
ufacturers’ exhibit. He suggested 
that the lime association offer the 
equipment manufacturer similar priv- 
ileges in connection with the annual 
lime conventions. A committee on 
organization approved the plan at 
this convention, and it is hoped that 
definite plans will be in effect before 
the next convention. 

The convention elected Mr. Charles 
Warner, of Wilmington, Delaware, 
President, and Mr. J. J. Urschel of 
the Woodville Lime Products Com- 
pany, Toledo, Ohio, Vice President. 
The National Lime Association is to 
be congratulated on its selection of 
its officers. Mr. Warner has served 
twice before as president of this asso- 
ciation, and this experience, coupled 


with great ability as a leader and 
organizer, will prove of great value 
to the association. Mr. Urschel is 
an ideal associate, and his influence 
in the Ohio district will be a great 
help to Mr. Warner. The lime in- 
dustry can look for a vigorous prose- 
cution of its two major research 
problems, namely: the lime plaster 
investigations, and the lime building 
block investigation. The next year 
will prove the test of Mr. Warner’s 
ability. With lime manufacturers in- 
creasing the capacity of the plants, 
new operations getting under way, 
etc., there is great need for a close 
association directed by a firm hand 
to uphold the quality and standards 
of the lime industry. 

The Seventh Annual Convention 
of Lime Manufacturers adjourned at 
noon Friday, May 29th, and the 
newly elected Board of Directors 
went immediately into an executive 
session. 





The Fogarty Digging Bucket 
A new bulletin issued by the Mc- 
Myler-Interstate Company of Cleve- 
land, Ohio, Bulletin No. 71, describes 
the Fogarty Digging Bucket. This 
bucket is described as having a par- 
ticular field in that it is adapted for 
the hardest kind of digging, reaching 
and digging material “that cannot be 
handled by any other excavating tool.” 
The bucket does not depend on its 
own weight to sink it into the bite. 
The entire line pull of the crane, plus 
the weight of the operating arm, plus 
the weight of the bucket forces the 
Fogarty into the material. It is said 
that it cannot ride over even the 
hardest material. If the power is 
there to close it, the bucket must dig. 
The operating arm which holds the 
bucket into the bite is built up of 
10x10-in. channels. On the end of this 
operating arm is a cast steel goose- 
neck which supports the swivel head 
of the bucket. A _ steel yoke fast- 
ened to the goose-neck is the con- 
nection to which the hoist line is 
made. The bucket is constructed of 
high carbon steel and is built to with 
stand the hardest kind of service. 
Above the bucket and below the goose- 
neck on the operating arm is a swivel 
head which allows the bucket to turn 
when hanging free, but which locks 
rigidly when the bucket is in contact 
with the bite. In any position, the 


action of the Fogarty is simple and 
positive. 


New Ingersoll Rand Rivet Set 


Ingersoll-Rand Company, 11 Broad- 
way, New York, has now produced 
a rivet set for pneumatic hammers 
which last longer than three, four or 
even more ordinary sets. Users are 
finding it the most economical set 
they can buy because of the great 
increase in rivets driven per set and 
the avoiding of delays and iosses of 
time due to breakage. This new set 
is call the ‘“Jackset”’. 

It is made of a high quality alloy 
steel which will stand a much greater 
degree of heat from hot rivets, with- 
out the temper becoming drawn. It 
is specially forged and then heat 
treated by a new process. This new 
set is the result of years of experience 
in building sets and of hundreds of 
tests on different steel and heat treat- 
ments, made in the effort to produce 
a tool better able to withstand the 
stresses of riveting service than the 
ordinary carbon steel rivet set. 


L. B. Foster Company Moves 


Announcement is made that the gen- 
eral offices of the L. B. Foster Co., 
of Pittsburgh have been moved to 
their warehouse yards at Carnegie. 
A mailing office will be maintained 
at their former headquarters in the 
Park Building, Pittsburgh, where the 
president,. L B. Foster, will be located, 
all other offices having been moved 
to Carnegie. 
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Serving Seventeen Different Outlets 


For Limestone Without Burning 


The Pacific Limestone Products Company Serves Broad Market 
Intensive Sales Promotion Quadruples Business in Two Years 


pany is a young concern being 

only two years old. This com- 
pany bought out a firm which had 
been in business for over twelve 
years. Within the period of two 
years the Pacific Limestone Company 
quadrupled its annual sales. An- 
other interesting fact is that they 
prepare limestone for seventeen dif- 
ferent purposes without burning. 
These uses include terrazzo, stucco 
dash, chicken grit, roofing grit, com- 
mercial fillers, glass sand, motor 
sand cattle lime, poultry lime, fer- 
tilizer, concrete brick, roads, filler, 
etc. Preparing their product for 
these many uses has made it possible 
to increase the sales. 

The plant and quarry of the Pacific 
Limestone Company consisting of 
14% acres is located within the cor- 
porate limits of the city of Santa 
Cruz, California, which is 84 miles 
south of San Francisco. The quarry 
is a limestone rock, medium hard 
with very fine to very coarse crystals. 
The rock is shattered and broken in 
large masses and is bluish white in 
color. The average face is 52 feet 


Poany i Limestone Products Com- 





high with an overburden of from 
2 to 8 feet of soil and red clay. The 
overburden is removed by shooting 
with black powder to the floor of 
the quarry, or else it is trapped in 
a 10-yard bin chute. If the over- 
burden is shot to the quarry floor, 
it is picked up by a Haiss loader and 
loaded into wagons or trucks. A 
good deal of this overburden is sold 
for fill material. All that in not sold 
is hauled to a waste dump. 

Rock is blasted down with 10 to 
14 foot toe holes averaging 8 to 10 
feet from the face with 40 per cent 
L. F. Extra Giant % x 8 dynamite. 
Due to the many vertical seams a 
large amount of the rock is: broken 
down without drilling. Air from 
a 6 x 7 single stage Sullivan com- 
pressor furnishes power for a Sul- 
livan ‘Junior’ rotary jack hammer. 
Pieces over 24 inches are plug shot. 
All rock is broken with 16-pound 
rock hammers to sizes less than 6 
inches. 

Because of mixed impurities of 
Magnesium and silica all rock is 
hand picked for its color, crystals 
and impurities. The piles of 6-inch 














View of the Main Mill Building. 
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View of One Section of the Quarry. 


rock is’ hauled to a number 4 Austin 
gyratory crusher in 1%-yard one- 
horse dump carts or in one-ton Ford 
trucks. This crusher is about 500 
feet from the present quarry face. 
Three men are used to fill the carts, 
and there is a driver for every two 
carts. While the driver is hauling 
one cart to the crusher, the other 
cart is being filled. 

The Austin crusher reduces the 
stone to 2% inches or smaller. This 
stone is then elevated by a bucket 
conveyor a distance of 50 feet to 
three gravity screens. The bucket 
elevator has 9 x 12 inch buckets 
spaced 12 inch centers. The screens 


separate out %4, %, and from % 
to 30 mesh sizes. The mesh, if 
limestone is being crushed, drops 
into a bin directly below the screens 
and is sold as fertilizer. The ™% and 
14 inch sizes drop to bins below the 
screens and in front of a number 
2 Williams hammer mill, or if de- 
sired, directly into another elevator 
that carries them to the grit screens. 
Stone larger than % inch goes to a 
storage bin. Stone is drawn from 
this storage bin and conveyed horiz- 
ontally 20 feet to a 30-inch by 14 
feet revolving screen. This screen 
has its cloth in four sections, and 
separation are made as the trade de- 

















Left Half of a Panoramic View of Plant. 
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Howe automatic net bagger. Ferti- 
lizer is weighed on standard grain 
scales. All products are bagged in 
100-pound lots. 

The plant operates the entire year. 
Sixteen men constitute the average 
working force. These men are prac- 
tically all Portuguese. Four men are 


employed in the mill and sacking 
department, four men handle all 
hauling, and the rest are used in 


the quarry. During rush periods this 
force has been increased to 36 men. 

The market served is within a 
radius of 150 miles. San Francisco 
and Petaluma are the two big market 
centers although Portland to the 
North and Los Angeles to the South 
are active centers of trade. All 
products are sold under the trade 
name of Kalkar. The Pacific Lime- 
stone Products Company has done a 
great deal of sales promotion work 
on lime in agriculture. Attractive 
folders have been prepared setting 
forth the advantages of the various 
Kalkar products. Records of tests, 
statements of results, recommenda- 
tions, Opinions, etc., which would 
tend to increase sales are broadcast 
through pamphlets to a mailing list 





| 
| 


“4 Grerturden | 














Section of Quarry Showing Average 
verburden. 
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of all prospective 
products within a 
miles. 

The officers of the Pacific 
stone Company include F. W. John- 
son, President; D. L. Martin, Vice 
President; W. C. Johnson, Secretary- 
Treasurer, and E. A. Frenzel, Sales 
Manager. The experience of this 
company illustrates what can be done 
with a small plant. The many special 
sizes 


users of Kalkar 
radius of 150 


Lime- 


bring prices that pay special 
profits. The layout is simple and so 
arranged that the special products 
can be produced without any diffi- 
culty. The question is, does it pay 
to produce special sizes when the 
market is limited and the plant ca- 


pacity small? The Pacific Limestone 
Company has decided that it does, 


Zin-Ho Air Compressors 


A new folder put out by the Mundie 
Mfg. Co., of Peru, Illinois, 
the ZIN-HO Portable and Semi-Port- 
able Direct Connected Air Compres- 
sors made by that company. 

This company has for years been 
building belt-driven Portable Air Com- 
pressors on which they have used 
The Gardner Governor Company’s 
Compressors. Recently The Gardner 
Company has perfected and put on 
the market a line of High Speed Du- 
plex Vertical Air Compressors particu- 
larly adapted to be driven, direct con- 
nected by gasoline engine or electric 
motor, which are incorporated the lat- 
est and most practical devices and in- 
provements known. These Compres- 
sors The Mundie Company has tested 
out with very satisfactory results. 

The Mundie Company is now offer- 
ing to the trade two sizes of these 
Portable Air Compressors, one with 
capacity of 118 cu. ft. of air per min- 
ute, piston displacement, and one of 
160 cu. ft. of air per minute. The 
engines of both have a reserve power 


describes 


of 25% over the actual power nec- 
essary. The radiator has a core of 
ample height and thickness, incased 
in a rugged cast iron frame, that 
also has reserve of 25% over the 
actual power necessary to cool the 


engine and compressor. All the bear- 
ings of the Air Compressor are lubri- 
cated by a plunger type oil pump 
that is automatic, positive and de- 
pendable in operation. Cylinders and 
pistons are protected from dust by 
an air strainer which thoroughly 
filters the air of all dust particles. 
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Blasting Practice in Quarry 


And Open Pit Mining 


Written Expressly for Pit and 
This is 
articles on 
concern to 


the first of a series of six 
this subject which is of 
practically every non- 
metallic producer. These articles 
will appear in consecutive issues of 
Pit and Quarry. Readers are in- 
vited to correspond with Mr. Van 
Winkle in relation to these articles 
or to blasting problems in general. 
The editor of Pit and Quarry will be 
pleased to receive comments or data 
on this subject from readers whose 
experience and knowledge will be 
of value in the study of blasting 
practice.—Editor. 

and 


ROM experience as a quarry ¢ 
open pit mine operator and from 


added experience gained in con- 


sulting work along kindred lines, 
the writer has found that no con- 
densed data is available covering 


blasting and explosive handling ap- 
plicable to the quarry and open pit 
mining industry. Believing that the 
industry would welcome such data 
we have attempted with the assist- 
ance of several of the largest ex- 
plosive manufacturers and the United 
States Bureau of Mines to compile or 
assemble such data. The writer is 
greatly indebted to his friends and 
to the United States Bureau of 
Mines, the E. I. DuPont de Ne Mours 
& Company, Hercules Powder Com- 
pany, The Ensign-Bickford Company, 
Atlas Powder Company, Trojan Pow- 
der Company, and Illinois Powder 
Manufacturing Company for informa- 
tion and assistance which makes the 
compiling of this data possible. 
There was a time when little or no 
attention was paid to the question 
of explosives in open pit and quarry 
operations. This was due primarily 
to the fact that little or no scientific 
data was available and that high ex- 
plosives were cheap. Blasting to- 
day, however, is a highly scientific 
operation and should rightfully be 
if the greatest good is to be derived 
from this second most expensive op- 
eration in quarry and open pit min- 
ing. Blasting is second only to the 
item of labor. Successful operators 
are today devoting serious consid- 
eration and study to explosive mat- 
ters, and are hiring competent and 
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unbiased engineers for the handling 
of this operation, which costs quarry 
and open pit owners millions of dol- 
lars a year. 
There is no magic or sleight of 
hand about the handling or use of 
commercial high explosives. It is 
doubtless true that any person of 
mature age and average intelligence 
can blast or shoot with dynamite or 
other high explosives. The question 
is with what degree of safety, effi- 
ciency and economy, which are the 
three fundamentals of all blasting 
operations, can it be done. High ex- 
plosives are similar to all other 
powers placed in inexpert hands, a 
danger in human affairs. The man- 
ufacturers of explosives have not 
spared time or expense in trying to 
give the user the safest and most 
efficient explosives at a reasonable 
price, but the user is quite prone 
to turn over the handling and use 
of these materials to some ‘natural 
born” shooter or ‘natural born 
powder man. Speaking from ex- 
perience we know that competent 
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shooters or powder men are made, 
not born; and if high explosives are 
to be used with any degree of safety, 
efficiency and economy, education 
along these lines is necessary. Sev- 
eral mining companies have special 
courses whereby they teach the 
fundamentals of the handling and 
use of explosives, and it would be 
hard to over-estimate the advantages 
gained by such companies from this 
practice. This teaching can be 
gauged according to the size of the 
operation or organization, and if 
there is no one competent to talk 
safety, efficiency and economy in the 
vernacular of the worker, it will pay 
to procure someone. It is a safe es- 
timate to say that approximately 30 
per cent of the high explosives used 
in open pit mining and quarry op- 
erations are absolutely wasted, due 
primarily to lack of forethought and 
lack of attention to the prime im- 
portance of blasting operations. 

It is to be regretted that no hard 
or fast rule can be laid down for 
the economical and efficient use of 
high explosives, although it has been 
learned through research and experi- 
ence that many old time methods and 
practices in the handling and use of 
explosives for commercial purposes 
should be thrown out. While the 
fundamental principles involved in 
the successful use of high explosives 
are similar, although not alike in de- 
tail, to underground mining, open pit 
mining and quarrying, it is question- 
able whether you will find conditions 
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the same in any two operations. To 
understand scientific blasting and 
the principles involved, one must 
familiarize himself with the terms 
used and their meanings. If the 
writer can make some suggestions, 


or clear up some points in blasting 
or drilling problems in the follow- 
ing, his purpose will be accomplished, 
Action of Explosives 

Every user of explosives should 
know in a general way what takes 
place when commercial explosives, 
which are solids or liquids, are fired 
or exploded. Explosives are a chem- 
ical combination of stable ingredi- 
ents which when detonated will rap- 
idly generate gases, previously held 
in suspension. The reaction that 
occurs when explosives are detonated 
or fired is the very rapid decompo- 
sition of this chemical combination 
into largely or entirely gas having 
many, many times greater volume 
than the volume of the original 
charge of explosive itself. This in- 
crease in volume exerts both a blow 
and pressure, better defined as a 
propulsive and _ disruptive § action, 
on that which tries to confine it. The 
forces that are so liberated exert 
pressure equally in all directions re- 
gardless of beliefs to the contrary, 
and moreover these forces naturally 
follow the lines of least resistance. 
From the foregoing it is evident why 
tamping and stemming are so essen- 
tial; to confine the explosive action 
and keep the gases generated from 
escaping. If these gases can leak 
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Instruction in Safety, Efficiency and Economy. 











out and escape, only noise and no 
destructive or useful work will be 
accomplished by the explosive charge. 
Practically all explosives act in a 
similar manner as outlined above; 
therefore, irrespective of -what ex- 
plosive is used, it is almost impossible 
to take too much care and pains 
in loading and tamping operations. 
The change of the chemical compo- 
sition making up high explosive into 
gases is accomplished by heat or 
severe shock, and when explosives 
are detonated or fired, the pressure 
of the gas so generated, if properly 
confined, is further expanded by the 
heat of combustion of the gases. The 
result is that the material confining 
it is broken, ruptured and frag- 
mented. Both heat and fumes are 
results of an explosion of dynamite, 
and while they as a general rule do 
not bother in open pit operations, 
this element of heat is to be reckoned 
with in the chambering or springing 
of drill or bore holes as will be seen 
later, Fumesfromtheexplosion of cer- 
tain dynamites, and not only fumes, 
but the mere handling of certain 
dynamites, are conducive of severe 
headaches known as ‘‘dynamite head- 
aches’. These headaches are quite 
common and while not serious or 
dangerous, cannot, as far as the 
writer knows, be cured by any rem- 
edy except sleep and rest. It is 
claimed by some that by the constant 
handling of dynamite and exposure 
to these fumes a man becomes im- 
mune to ‘‘dynamite headache’’. 


Kinds of Explosives 


There are almost as many brands, 
makes, strengths and sizes of ex- 
plosives manufactured as there are 
places for them to be used, and no 
doubt they are necessary or explosive 
manufacturers would not make them. 
All explosives have certain disrup- 
tive or shattering forces and at the 
same time propulsive or heaving 
tendencies. The selection of the ex- 
plosive is dependent on the work to 
be done, as is also the quantity and 
size of cartridges. Straight or nitro- 
glycerin dynamite is more economical 
for general use in blasting operations, 
if conditions and character of work 
are such as to permit its use, being 
the best buy for the money. Straight 
nitro-glycerin dynamite is quick in 
action and has great percussive force 
and is therefore not always as adapt- 


able as may be ammonias, starch, 
specials, bulky or high cartridge 
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county dynamites or black powder, 
which are not so quick in action and 
tend to have more of a propulsive 
or heaving and less shattering action. 
Black powder has even more of a 
spreading effect than dynamite, but 
it lacks the shattering or disruptive 
effect contained in dynamite. There 
is no explosive that is universally 
the best, and extravagant claims 
which are sometimes made that this 
or that particular explosive is a gen- 
eral blasting cost reducer should be 
taken with a grain of salt and an 
investigation made of its character- 
istics and the results obtained from 
its use in other places. 

Reference is often made to velccity 
when talking of explosives, and while 
it is not contemplated to attempt to 
cover the matter thoroughly, a little 
information on the subject will be 
found of benefit. Velocity, or the 
rate of velocity, is the wave of de- 
tonation, or the rate of the wave of 
detonation, which is started through 
the explosive charge when dynamite 
is fired by the impulse or impelling 
force given by the explosion of a 
blasting cap or electric exploder. It 
is, as a rule, the maximum rate of 
detonation that is referred to as 
velocity and is expressed in feet per 
second. As the velocity of an ex- 
plosive has a direct bearing upon its 
shattering qualifications, it is impor- 
tant to give consideration to the 
velocity of detonation in the selec- 
tion of explosives, especially in quar- 
rying and open pit operations. The 
following table shows the approxi- 
mate velocities of some of the com- 
mercial explosives applicable to quar- 
rying and open pit operations. While 
it is not claimed that the table is 
perfect, it give a good idea of the re- 
lative velocities of explosives listed. 
Velocities determined by different 
people may differ according to vari- 
ation in methods employed in test- 
ting and formula used in making the 
explosive, but the table given will 
suffice to give relative velocities at 
least. 

In making use of the table, Veloc- 
ity or Detonation of Explosives in 
Feet per Second, it must be remem- 
bered that the selection of the de- 
tonator, confinement of the explosive 
charge, loading, tamping, density and 
strength of explosive have a marked 
effect upon the velocity. Ordinarily 
for given rated strengths, straight 
nitro-glycerin dynamites are the fast- 
est, while next come the extras and 
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last the bulky, specials or high cart- 
ridge count explosives. Gelatins, 
when tested in the regular manner, 
show relatively low velocities, but 
under confinement, as will be seen 
from the table, assume high rates, 
higher even than straight nitro-gly- 
cerin dynamites in which the _ in- 
crease in velocity due to confinement 
is as a general thing comparatively 
small. 

Do not be misled by claims that 
explosives and blasting accessories 
will not deteriorate. Dynamite will 
deteriorate with age, improper treat- 
ment and storage, and deterioration 
will be evidenced by its becoming 
soft, sometimes very mushy and by 
changing color to a brown or dark 
brown, Cases of old explosives will 
become stained, showing evidence of 
bleeding or leaky cartridges. Dyna- 
mite in such condition cannot be 
shipped and if used will invariably 
cause trouble by failing to explode, 
misfiring or burning and _ should, 
therefore, be destroyed. 

Selection of Explosives 

Each quarry presents its own par- 
ticular problems as far as blasting 
operations are concerned. The things 
to be considered in determining the 
proper strengths, sizes and kinds of 
explosives to be employed depends 
on the nature of the material or 
ground to be shot, the direction of 
the strata, thickness of ledges, size 
of crusher, purpose for which the 
blasted stone is to be used, whether 
wet or dry work, and the system 
of drilling to be employed. The 
system of drilling employed has as 
much bearing on the selection of ex- 
plosive to be used as any other one 
element; and while blasting opera- 
tions cannot be rightfully termed sec- 
ondary to drilling, the operations 
are so dependent on each other for 
adequate results that they should in 
reality be grouped under one opera- 
tion, drilling and blasting. The ex- 
plosive to be chosen depends, aside 
from the things enumerated above, 
on whether you require a quick act- 
ing concentrated, a slow acting heav- 
ing, or a bulky explosive. For sec- 
ondary blasting operations bulky ex- 
plosives of low strength or low grades 
are satisfactory, as all that is neces- 
sary is to break the material and 
not send it flying in all directions. 
While it is not the intention of the 
writer to get into a complicated dis- 
cussion of the strengths or relative 
energy contained in different grades 


of dynamite, a short discussion of 
the subject may be timely. The er- 
roneous idea that 40 per cent dyna- 
mite or 60 per cent dynamite is two 
or three times as strong respectively 
as 20 per cent dynamite should be 
corrected. For the purpose of com- 
parison the United States Bureau of 
Mines has adopted as their standard 
or base, straight dynamite, being a 
mixture of 40 per cent nitro-glycerin, 
44 per cent sodium nitrate, 15 per 
cent wooden pulp and 1 per cent ecal- 
cium carbonate. As a rule all ex- 
plosive strengths are rated in per- 
centages against 40 per cent straight 
nitro-glycerin as the base or 100 per 
cent. As a guide the following table 
is given, the figures of which are 
fairly accurate with general prac- 
tices and should serve as a useful 
guide for practical values of explo- 
sives. 

Another table which might prove 
valuable is the following one which 
gives the requisite amount of dyna- 
mite of any strength to equal one 
cartridge of a given strength. For 
instance, one cartridge of 50 per 
cent, by reference to the table, is 
equal to 0.89 of a cartridge of 60 
per cent, and 1.07 cartridge of 45 
per cent, and 1.45 cartridge of 25 
per cent, and so on. 

As a rule regulating the transpor- 
tation of explosives, railroads will 
accept for transportation high ex- 
plosives containing more than 10 per 
cent nitro-gylcerin, (gelatin dyna- 
mite excepted), only when made in 
cartridges not exceeding 4 inches in 
diameter’ and 8 inches in length. 
Cartridges 5 inches in diameter and 
not over 8 inches in length may be 
shipped and will be accepted, pro- 
vided each cartridge is completely 
enclosed in another paper shell, the 
complete cartridge being dipped in 
melted paraffin. It is always to be 
recommended that in shipping, stor- 
ing or transporting commercial high 
explosives one familiarize himself 
with all rules, laws or local regula- 
tions governing same and be safe 
rather than sorry. 

Amount of Explosives to Use 

No hard or fast rule can be laid 
down for the amount of explosives 
to be used, as far too many factors 
govern this. The basis, however, 
that can be used in figuring the 
amounts of high explosive is to as- 
certain first by experience or a trial 
shot the number of tons of stone or 
ground that can be shot to the re- 
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Typical Analysis and Strength of Blasting Explosives 






































Percentages Rated Against 40 Percent Straight Nitre-glycerin 
Nitro- | Cembusti | Nitro |Peten- | Disrup- Pre- Nanos 

cerin ble Subdsti-| tial tive | pul- 

Material |tutien | Energy | Effect | sive 

ffect 
iStraight 4 40 B15 100.00 | 100.0 | 100.0 44 
Straight N.G.50%/ 50 Bel4 111.0 109.2 | 107.4 35 
Straight N.G.60% 60 Be16 104,0 119.8 | 114.9 23 
Low Freezing 40% 30 Be15 10 44 
Low Freezing 60% |__45 B.16 15 60.2 93.5 | 91.2 | 23 
onia  _—-4@4|_—22 Ae15 101.8 67.9 | 99.1 | 42 
Gelatin 40% 33 Ao13 105.7 78.4 | 95.8 52 

Gramlated Nitro 

Glycerin Powder 5 C.35 67.6 21.6 | 53,3 60 
[Black Powder 71-6 6.8 | 58.6 73 
































"A" Wood Pulp, Flour, Sulphmr - "B" Wood Pulp only - "C" Sulphur, Coal, 
Resin - "Na NO3" Sodium Nitrate 





One 


Cartridge | 60% | 50% | 45% | 40% | 362 | 30%] 25%] 208 | 25% 





60Zeee5 | 1,00 | 1.12 1.20)1.28 |1.38 | 1.50 |1.63 | 1.80 | 2.08 





5OZecee | 0689 | 1.00 1.07}1.14 {1.23 | 1.34 [1.45 [1.60 | 1.85 





45%eee0 | 0083 | 0.93 1.00{1.07 |1.15 | 1.25 {1.56 {1.50 | 1¢73 





40Seece | 0678 | 0.87 0.94}1.00 {1.08 | 1.17 }1.27 |1.40 | 1.59 





35%-coe | 0072 | 0-81 0.87]0.93 |1.00 | 1.09 }1.18 |1.30 | 1.50 





ZOZecee | 0667 | 0675 0.80/0.85 {0.92 | 1.00 |1.09 |1.20 | 1.38 





25heeee | 0061 | 0269 0274|0.78 |0.85 | 0.92 |1.00 |1.10 | 1.27 





2ZOhecee | 0055 | 0062 | 0667/0071 [0677 | 0683 |0.90 | 1.00 | 1.15 





Wheeee | 0048 | 0.54 | 0658/0061 10.66 | 0.72 10.78 10.86 | 1.00 


Table shoving mumber of cartridges of any given strength reouired to 
equal one cartridge of any other strength. 
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quired fragmentation per pound of 
explosive, or determine the amount 
of high explosives in pounds or frac- 
tions of a pound which will be re- 
quired to fragmentate properly one 
ton of stone or ground. This infor- 
mation, which is a basic essential, 
can be gained only by experience and 
careful study and tabulation of each 
separate operation. If no _ experi- 
ence data is available, it is good 
policy to begin by taking the judg- 
ment of a competent, unbiased and 
experienced engineer. As a rule 
from 4 to 6 tons of stone, where 
well drilling is used, is considered 
a good average for primary shooting 
per pound of explosive. This is for 
primary blasting or shooting. For 
secondary blasting, where the block 


hole methods are used, one pound 
of explosive should suffice for from 
15 to 18 tons of stone, depending 
entirely on the success of the pri- 
mary blast. Where mud capping is 
practiced, which practice is extremely 
wasteful and should not be tolerated 
except aS an emergency measure, one 
pound of explosive will produce about 
4 tons of stone in secondard shooting. 
It is well to keep in mind that the 
above figures are merely guides and 
that many conditions regulate the 
tons of stone that can be efficiently 
shot per pound of explosives. Under 
the heading, ‘‘How to Figure a Shot,” 
which follows, more detailed informa- 
tion and tables will be given as to the 
amount of explosives necessary for 
any particular job. 


VELOCITY OF DETONATION OF EXPLOSIVES IN FEET PER SECOND 











KIND 5% 10% 
Low Powders, R. R. P. 3.300 
F, 6.600 





Straight Nitro-Glycerin 





Extras or Mixtures of Ammonium 
Nitrates and Nitro-Glycerin 





Gelatin* _ 


9. 500 9. 800 1. 000 3. 500 15. 400, 17. 400 21. 000| 


Velocity in feet per second for different strengths 
15% 20%, 259 


30% | 357 % | 40% | 60% 


es 
15% 


D Om | | 


| 
' 


| 
9.5 o200| 9,500|10.000|12.600'13.400117.4001 





12. 500 14. 14.000 16. 700 18. 000) 21.30 300/21. 500 





*Figures on Gelatin are based on confinement. 




















An Excellent Picture of Moving Stone. 
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Concerning Waste Heat Recovery 
From Rotary Lime Kilns 


Written Expressly for Pit and Quarry, By Charles Longenecker 


opinions to be published in Pit 

and Quarry concerning the ap- 
plication of waste heat systems to 
rotary lime kilns as a_ possibility 
for securing substantial savings. 

We realize that such a possibility 
needs to be carefully investigated. 
In practically every case it is a ques- 
tion of plant layout. In comparison 
with the amount of fuel required 
there is little power needed for a 
lime plant. A waste heat system 
attached to a lime kiln will produce 
normally more steam than the plant 
could use. However, if a lime plant 
is so situated that it can utilize or 
sell the excess power from the kiln, 
the installation of a waste heat sys- 
tem could be made to pay for itself. 

Readers are urged to submit their 
opinions on this problem. Material 
received will not be published without 
the author’s approval or will be pub- 
lished anonymously if desired. It 
is our desire to bring to the attention 
of the lime manufacturer all the 
data possible on this interesting 
question.—KEditor. 

Tine answer to the question as to 


T oni is the second of a series of 


the advisability of installing 
heat boilers on 
is to be found 


waste 
lime kilns 


rotary 
in the 


economy to be derived by such 
an installation. It is altogether 
a matter of balancing savings 


against expenditures. This makes it 
a problem for the individual plant. 
There are so many factors to be con- 
sidered, any one of which may in- 
volve the success or failure of such 
an installation that no decision can 
be reached until each has been fully 
appraised. Each plant has different 
characteristics such as number of 
kilns in steady operation, amount of 
power required, cost of fuel, cost of 
purchased power, market for surplus 
power, etc., and all of the variables 
will have a bearing in reaching a de- 
cision. From an operating stand- 
point the heat available will be ap- 
proximately as follows. Assume four 
pounds of lime burned per pound 
of coal. For one ton (2000 pounds) 
of lime 500 pounds of coal will be 
consumed. The amount of excess 
air in the waste gases when the 


stack is reached, let us assume, will 
be 50 per cent. This figure will vary 
and may run as high as 100 per cent 
in some plants. There would be 
approximately 15.40 pounds of waste 
gases, with 50 per cent excess air, 
passing out of the kiln, and this 
would carry with it on an average 
2,303,500 B. T. U. per 500 pounds of 
coal. To this must be added the heat 
in the COs driven from the stone. 
For every ton of lime burned approxi- 
mately 1580 pounds of COs gas will 
go into the waste gases. This 1580 
pounds of CO. at 1200 degrees F will 
contain 496,800 B. T. U. The total 
heat in the waste gases then passing 
from this kiln at 1,200 degrees F. 
is 2,800,300 B. T. U. Assuming an 
efficiency of heat absorption of 65 
per cent by the boiler there would be 
recovered 1,820,175 B. T. U. This 
is equivalent to 55 boiler horse 
power from and at 212 degrees F. 
Thus for every ton of lime produced 
there would be reclaimed by install- 
ing waste heat boilers fifty-five horse 
power. This is equivalent to 140 
pounds of coal, of 13.000 B. T. U. 
per pound. These figures are an 
approximation but are _ sufficiently 
close to afford an idea of the saving 
which can be effected. With coal 
costing say $5.00 per ton, 140 pounds 
represents a saving, when used for 
steam generation of 140 x 100 x 


65 
$5.00—=54 cents. The 140 pounds 
2.000 
of coal represents a saving from 


the kiln equal to 215 pounds burned 


at 65 per cent efficiency under a 
boiler. 
To effect this reclamation of 55 


H. P. a boiler must be installed and 
this will cost about $25.00 per horse 
power. For 55 H. P. the cost would 
be 55 x $25—$1,375. The $25.00 
per horse power covers the cost of 
the boiler erected and bricked up. 
For steam generation, then, the cost 
of the boiler would be met by the 
burning of 2,564 tons of lime. 

The foregoing briefly and simply 
illustrates the principal factors in 
balancing the saving against expendi- 
ture. There are other factors which 
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must be considered in arriving at a 
solution of the problem. The ad- 
visability of installing waste heat 
boilers depends among other factors 
on the type of plant under considera- 
tion. The particular plant may be 
in process of design. Here the prob- 
lem would be whether to install waste 
heat boilers; stoker, pulverized coal 
or hand fired boilers; or whether to 
purchase power. If on the other hand 
the plant is already in operation, it 
is very probable that it would be a 
difficult matter to install waste heat 
boilers as the installation of these 
was usually not provided for in the 
layout of the older plants. 

The first factor in every case is 
to know the amount of heat which 
will be available from the kilns for 
the generation of steam. This de- 


pends on the market for the lime 
and is frequently a very uncertain 
item. 

Another feature is the price of 


fuel at the particular plant and the 
regularity of supply. This latter 
feature is today of little moment, but 
at times it assumes alarming propor- 
tions. With scarcity of fuel the waste 
heat boiler is a blessing. Naturally 
when fuel is high in cost any heat 
secured from the waste gases is most 
welcome. In a locality where fuel 
is consistently .low in price, pur- 
chased power will in all probability 
be low and waste heat boilers lose 
their attractiveness. The business 
of the lime manufacturer is to make 
lime, and if he can delegate the mak- 
ing of power to another, he is re- 
lieved of a very considerable respon- 
sibility. 

In plants not laid 
heat boilers there will in 
hood be insufficient draft, from the 
stack, for both the kiln and an 
added boiler. This would mean the 
installation of an induced fan which 
would increase not only the first 
cost but the cost of the power to op- 
erate the fan. This fan may prove 
to be an advantage and it may not. 
When running it will assure a con- 
stant draft on the kiln; but if it 
fails to function, the kiln must stop. 

The condition of the stone fed 
to the kiln will also influence the 
results obtained. Should the stone 
have a high content of surface mois- 
ture, the heating of the boiler would 
not be as satisfactory as when the 
stone is dry. 

The aim in these comments has 
been to point out the variables 


out for waste 


all likeli- 


rather than to analyze them. They 
cannot be analyzed unless they are 
fully known in degree, and the de- 
gree varies in practically every 
plant. The engineering must be 
carefully carried out so that not only 
is the boiler of the correct horse 
power, but also it must be of the 
proper type. 


New Incorporations 


Midcontinent Portland Cement Co., 
Wilmington, Del., Capital, $11,000,- 
000. 

North Carolina Amiesite & Stone 
Co., Dover, Del., Capital, $6,200,000. 

Eastern Oklahoma Amiesite Co., 
Muskogee, Okla., Capital, $100,000. 
Incorporators, W. E. Delehant, D. 
McInerney. 

Western Amiesite Asphalt Co., 
Wilmington, Del., Capital, $12,100,- 
000. 

Colorado Fluorspar Co., New York, 
N. Y., Capital increased from $100,- 
000 to $700,000. 

Alatary Mica Co., New York, N. Y., 
mineral products; 250 shares at $100 
each, 100 Common shares, no par 
value. MIncorporators, A. T. Kraut, 
J. Dubi, E. H. Taussig. 

Kanawha Cement Block Company, 
Charleston, W. Va., Capital $50,000. 
Incorporators, Anton Paff, Harry E. 
Fenhale, John H. Linn, W. E. R. 
Byrne, T. F. Cook, all of Charleston. 

Franco Sand and Gravel Co., Sche- 
nectady, N. Y., Capital, $10,000. In- 
corporators, J. N. Cohen, A. Franklin 
and Edward Cohen. 

The Estill Sand & Gravel Co., 
Louisville, Ky., is increasing its 
Capital stock from $35,000 to $110,- 
000. 

The Linthicum Stone Corp., a mil- 
lion-dollar industry, has bought the 
plant of the Stuart R. Carr Foundry 
in Baltimore and will operate with 
75 to 106 men. Raw material will be 
secured from the Beaver Dam Quar- 
ries at Cockeysville. Native granite, 
marbles and limestones will be pro- 


duced. Officers are: Frank H. Lin- 
thicum, president and general man- 
ager; H. W. Webb-Peploe, vice- 


president and general sales manager; 
H. A. Yerkes, vice-president, treas- 
urer and secretary. 

The Stockton Rock and Gravel 
Company of Sacramento, Calif., Capi- 
tal, $200,000. To operate’ rock 
crushing plants in the San Joaquin 
Valley. Directors: R. Goold, Kath- 
ryne Goold and P. W. Thomas, all of 
Stockton. 
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The man who said that, operates a quarry, builds roads, has a 
sand and gravel bank— and uses the 


Haiss Creeper Loader 


on every loading job he comes up against. It’s brutal use for 
a Loader but the machine is right there. We saw it last dig- 
ging a new road into the gravel pit— making a cut through 
a 12-15 foot bank. Before that it was loading the fine stone 
dust spoil that had accumulated in years of crusher plant op- 


eration— hard, cemented together, a 
tough job for any machine. All that 















is typical Haiss Loader service. You 
The Ideal hear it from all over— “You ought to 
. see my Haiss machine dig.” And op- 
Machine erators have finally gotten wise to the 
for the fact that a Haiss Loader is not merely 
Small a stockpile machine, but a flexible 
piece of equipment. 
Sand and 
SRS am It’s so good because 
Gravel it is different. 
Operator Haiss Feeding Propellers 
Slow-Speed Crowding Drive 

















37 H.P. Waukasha Motor 

Toothed Buckets 

Enclosed Transmission 
Ask for Catalog 523 and 


see for yourself 
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Builders Crushed Rock Product 


The Fate-Root-Heath Compigf 
Gentlemen: 
We are using three of y 
the operation of our rock c 
These locomotives are 
operation of these machines i 
pleased with them fro 





BUILDERS CRLIED RO 
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-roducitli., Los Angeles, May 8, 1925 


| Comp Plymouth, Ohio. 


ree of y$-ton Plymouth locomotives in 
rock cr@fag plant near Azusa, California. 
es are [fing excellent satisfaction. The 
chines iffy simple. We are particularly 
rom thefnd-point of economy. 
| additioft equipment of this kind we will 
‘e “Plymfpis.”” : 

| Yours very truly, 
RS CRUD ROCK PRODUCTS CO. 

@ W. Kelsey, President 
Locomott# are used in California than all 
er make&imbined. 


TH (( PLYMOUTH, OHIO 
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Showing size of rock reduced to 34 inch with Mammoth Crusher. 


“Mammoth Crusher takes rock as large 
as 23 yd. Dipper will handle— 
Reduces to = inch” 

San Antonio Pt. Cement Co. 


San Antonio, Texas 


48 inch cubes of limestone—any size rock their 2% 
yd. dipper can pick up is reduced to % inch in one re- 
duction by the Williams Mammoth Crusher at the San 
Antonio Portland Cement Co. plant. Here again one 
Williams Crusher is doing work which would require 

or 3 crushers of any other type. First cost is 50 per 
cent to 75 per cent less. Fewer crushing operations and 
no handling expense between crushers obviously means 
lower crushing costs. 

Smaller and less expensive buildings and founda- 
tions are other advantages. Williams Crushers will 
handle equally large rock and reduce for macadam and 
kiln stone with no more fines than jaw or gyratory crush- 
ers. Describe your work and let us send data. 


Williams “Hammer Crasher Williams Patent Crusher & Pulv. Co. 


showing how any size rock 





can be made by using larger 802 St. Louis Ave., St. Louis, Mo. 
or smaller grates and by rais- 
ing or lowering the patented Chicago New York San Francisco 


adjustable front end. 37 W. Van Buren St. 15 Park Row 415 5th Street 
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Building a Sand and Gravel Business 


As a Family Institution 


A. E. Sheltraw Installs Modern Washing and Screening Plant 
Third Generation Now Interested in Business Started in 1886 


and screened gravel and sand in 
the vicinity of Lansing, Michigan, 

led A. E. Sheltraw to install a modern 
washing and screening plant in his 
pit which is located on the so-called 
“Hog’s back” about three miles from 
the city of Lansing. Although this 
plant cannot be placed among the 
larger ones, it is efficient and modern 
and has many interesting features. 
The gravel which is of glacial origin, 
runs about 20 feet below the water, 
and the bank extends about 30 or 35 
feet in height. The material, which 
runs about 30 per cent gravel, is of 
good quality and generally speaking 
does not run much to stone over 4 or 
5 inches in diameter. It thus affords 
good pumping material. There is not 
much overburden, and what there is, 
is stripped by teams and scrapers. 
The material is pumped by an 8-inch 
Amsco centrifugal pump, located on 
a barrel-floated barge. The pump is 
directly connected to a 150 H. P. slip 
ring motor. A four inch pump, driven 
by a 10 H. P. General Electric Motor, 


Tian increased demand for washed 





supplies water for priming and for 
washing down the bank. A Domestic 
Hoist, electrically driven, supplied by 
the American Manufacturing and 
Engineering Company of Kalamazoo, 
is employed for raising the suction 
line to remove large stone from the 
nozzle. Power at 440 volts 60 cycles 
is supplied by the Consumers Power 
Company. 

The material, which passes through 
about four hundred feet of discharge 
pipe to the top of the plant which is 
about fifty feet high, goes from the re- 
ceiving hopper through a set of Gil- 
bert screens. The first screen has 
perforations of 2%4 inches and acts as 
a scalping screen. The _ rejections 
from this screen go down a chute to 
a bin which is located just above the 
crusher, which is located on the 
ground. This bin, which holds about 
forty yards, is emptied whenever it 
fills up, the material feeding directly 
into the crusher. From there it is 
elevated to the receiving hopper and 
again goes into the first screen. The 
Reliance jaw crusher and _ elevator 




















View of Washing and Screening Plant. 
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were furnished by the Universial Road 
Machinery Company of Kingston, 
New York. The crusher and elevator 
are operated by a 25 H. P. General 
Electric Motor. 


The material passed through the 
first screen goes into the second which 
has one inch perforations. The ma- 
terial rejected by that screen goes 
into the first gravel bin which holds 
about 150 yards, as do the other bins. 
That which goes through the second 
screen passes into the third screen 
which has + inch perforations. The 
rejections from this last screen com- 
prise the material for the second 
gravel bin. The material which 
passes through the ; inch screen 
goes into the sand flume. This is 
about 65 feet long, three feet wide 
and four feet deep. Baffles are placed 
in the front part of the flume to form 
eddies and precipitate the small peb- 
bles and coarser sand, which is stored 
in the first or concrete sand bin. A 
little farther on in the flume, the finer 
sand used for finishing and for block 
making is drawn off and saved in the 
second or finer sand bin. As the flume 
continues, a finer grade of sand is ob- 
tained, and at the end, a grade of 
plastering and asphalt sand is ob- 
tained. This is not placed in a bin 
but piles up under the flume and is 
reclaimed by a crane. The refuse 
water, after all the sand has been re- 
moved, goes through a trough back to 
the pond. The operation of the sand 
settling flume is simple and effective. 
The sand precipitates, and the dirty 
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water and loam rise to the top and are 
carried away. 

A set of chutes from each of the 
four bins is located on either side of 
the plant, trucks being loaded on one 
side, and railroad cars on the other. 
The bin gates and chutes were fur- 
nished by the Smith Engineering 
Works of Milwaukee, Wisconsin. An 
Orton and Steinbrenner locomotive 
crane is used for switching cars and 
for reloading from stock piles, and 
also for bank run loading. 

Mr. Sheltraw is a pioneer in the 
gravel business in this locality, hav- 
ing been in the industry for many 
years. His father-in-law, Peter Mal- 
colm, started loading gravel from his 
Kilwinning Pit at Mason, Michigan, in 
1886, and Mr. Sheltraw was associ- 
ated with him until the death of Mr. 
Malcolm some twenty years ago. 
Since that time he has been actively 
engaged in the gravel business on his 
own account and since 1921 Mr. Shelt- 
raw’s son has been associated with 
him. 

The plant is served by the Michigan 
Central Railroad, and shipments are 
made to Bay City, Saginaw, and inter- 
mediate points as well as to the city 
of Lansing and vicinity. A large 
amount of the material used for con- 
structing the paved highway from 
Lansing to Holt was obtained from 
this plant last year. The capacity 


of the plant is about 250 yards per 
ten hour day, and a crew of six or 
seven men is employed. 




















View of Deposit of A. E. Sheltraw Plant. 
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Portland Cement Output in April, 1925 


The following tables prepared under 
the direction of Ernest F. Burchard, 
of the Department of the Interior, 
Geological Survey, are based mainly 
on the reports of producers of Port- 
land cement. The April, 1925, totals 
include estimates for one plant. April 


production and shipments were the 
highest for that month in any year; 
stocks decreased slightly but were 
higher than ever before except at the 
end of March, and are equivalent to 
the consumption for nearly 1.4 months 
at the present rate. 


Production, shipments, and stocks of finished Portland cement, by districts, in April, 
1924 and 1925, and stocks in March, 1925, in barrels. 





Commercial Production Shipments Stocks at Stocks at 

District April April end of April end of 

March 
1924 1925 1924 1925 1924 1925 1925a 
Eastern Pa. 

N. J. & Md... 3,024,000 3,337,000 3,361,000 3,808,000 4,392,000 4,571,000 5,042,000 
New York..... 656,000 731,000 613,000 771,000 1,301,000 1,232,000 1,272,000 
Ohio, Western 

Pa. & W. Va.. 981,000 1,275,000 999,000 1,276,000 1,918,000 2,017,000 2,017,000 
ag ge es ow 615,000 868,000 679,000 865,000 888,000 1,326,000 1,323,000 

Is. D, ’ 

Ind. & Ky 1,723,000 1,957,000 1,973,000 2,140,000 2,701,000 3,555,000 3,739,000 
Va., Tenn., 

Ala. & Ga.... 886,000 1,111,000 933,000 1,134,000 755,000 682,000 706,000 
Eastern Mo., 

Ia., Minn. & 

PS ies 982,000 1,347,000 1,251,000 1,316,000 2,519,000 3,303,000 3,271,000 
Western Mo., 

Neb., Kan. & 

. eee 895,000 1,063,000 1,036,000 1,029,000 1,124,000 1,596,000 1,562,000 
I a aha 625 0, 404,000 405,000 463,000 451,000 337,000 295,000 342,000 
Colo. & Utah 204,000 224,000 219,000 217,000 196,000 312,000 306,000 

aren 1,017,000 1,096,000 970,000 1,090,000 418,000 521,000 514,000 
Ore., Wash., 

ee 339,000 393,000 274,000 297,000 610,000 472,000 








11,726,000 13,807,000 12,771,000 


375,000 


14,394,000 17,159,000 19,882,000 20,469,000 


a Revised. b Began producing and shipping June, 1924. e Began producing December, 1924, 


and shipping January, 1925. 


Stocks of clinker, or unground ce- 
ment, at the mills at the end of April, 
1925 amounted to about 9,731,000 


barrels (revised) at the beginning of 
the month. 


Production, shipments, and stocks of finished Portland cement, by months, in 
1924 and 1925, in barrels. 
































Production Shipments Stocks at end of month 
Month 1924 1925 1924 1925 1924 1925 
chk cvncinn wane « 8,788,000 8,856,000 5,210,000 5,162,000 14,155,000 17,656,000 
OS ree 8,588,000 8,255,000 5,933,000 6,015,000 16,815,000 19,689,000 
Eee 10,370,000 11,034,000 8,995,000 10,279,000 18,189,000 a20,469,000 
Sr 27,746,000 28,145,000 20,138,000 21,456,000 ......... ......... 
RE ea 11,726,000 13,807,000 12,771,000 14,394,000 17,159,000 19,882,000 
ee een tee! error FES! eee LES 
Pet casee obs 6sness<'s SROOROO eo vcwesnes AA 8 ee eee 
eee SROELO00 .nccsvices. ED evkwekeiss GAG ieaSes. wa niencivau 
Gehrke www ese 4 NF Cee EEDEGUND ee vccewas PRY eer ere 
DM canis eens seen ee SERIE «caw veccnes eT eee BUONO wcaccunss 
OO eee EUUREIEO osndcewer Let | BMOGGND  k6esscene 
ee CREED «sess eees ee Soc veeee: a biewigawte 
EL as Seekle ns sin SD «6 s6%s6e« CP Sl! Ore ere 
wee wien om NE eee BOGRORIOOO nesses SS ree 
ee 10,435,000 ......... 0 ere TS DER OO nc csssies 
Oth quarter. ...sccccss BEPEIOD  ccinseses CRs ckictacte Riiato ata Nae eerie 
Ce eee ee Ck ee 
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Modern Material Handling Methods 
In the Cement Industry 


Written Expressly for Pit and Quarry, By C. H. Sonntag* 


Part III. 


Part I of this article, which ap- 
peared in the May first number of 
Pit and Quarry, covered material 
handling from the deposit to the 
crusher; from the crusher to the 
mill by belt conveyors, surface cars, 
aerial tramways, etc.; in dry process 
mills in grinding and kiln feeding; 
and in wet process mills by centri- 
fugal pumps, plunger pumps, com- 
pressed air and bucket elevators. 

Part II which appeared in the 
May fifteenth number of Pit and 
Quarry, covered kiln feeding in wet 
process mills, clinker from _ kilns, 
clinker elevators, pivoted bucket con- 
veyors, clinker storage, the clinker 
grinding department, belt conveyors, 
the stock house and packing, bad 
handling, the coal mill, locomotive 
cranes, bridge cranes and material 
handling in general. 

Part III, which is the last of the 
series, is in reality a supplement to 
the section in Part II on the coal 
mill and deals with the Fuller-Kin- 
yon Conveyor System for handling 
ground raw mix, cement or powdered 
coal—Editor. 


PAPER on material handling 
A in the cement industry would 

not be complete without men- 
tioning the latest development in de- 
devices for transporting powdered 
materials. 

Every cement man knows that 
ground raw mix, cement or powdered 
coal when allowed to stand in a bin 
for a while will pack to such an 
extent that it will stand for some 
time with an almost vertical face 
when the bin is opened. It is also 
common knowledge that these same 
materials when mixed with a little 
air become very mobile, spreading 
out into thin layers, flowing through 
small openings, and in general act- 
ting more like fluids than solids, and 
in this condition they can be moved 
with but little resistance. 

The Fuller-Kinyon conveying sys- 
tem makes use of this peculiar prop- 
erty to enable such materials to be 
transported distances that would be 
prohibitive with the older types of 
conveyor. 


The basic device, on which the 
entire system depends, is the pump, 
which is illustrated in Figure 2. It 
consists of a specially designed 
worm or screw conveyor running 
at high speed in a closed casing, and 
fed through a hopper. The bearings 
are so designed as to prevent dust 
from working into them. The pitch 
of the screw decreases towards the 
discharge end, so that the powder 
packs in it much after the manner 
of the domestic food chopper. At the 
end of the conveyor is a ring through 
which air is forced into the material 
through a large number of small 
radial holes. This air changes the 
nature of the load from a dense 
mass to a mobile semi-fluid, in which 
condition it is easily forced to its 
destination. The air in the ring is 
prevented from blowing back into 
the pump barrel by the packed ma- 
terial in the end of the screw, which 
acts as a seal. The air pressure in 
the ring may vary from 5 to 75 
pounds per square inch, depending 
on the nature of the material and 
the distance and elevation it is to 
be carried. This air is supplied 
through a reducing valve, which 
after once being properly set need 
not be disturbed as long as condi- 
tions remain unaltered. 

The conveyor proper consists of 
ordinary black iron or steel pipe 
whose size may be from 2% to 8 
inches, depending on. the size of the 
pump and the capacity required. It 
is made up with special flanged joints 
to insure a smooth interior surface, 
and changes in direction are made 
by long radius bends. The pipe line 
may be supported in any convenient 
way, may be overhead, on or under 
the ground, and may have any rea- 
sonable number of bends to avoid ob- 
stacles or to keep the pipe-line out 
of the way. 

To avoid clogging, a small air pipe 
parallels the main line and is tap- 
ped into it through a hand valve at 
about every other joint. In case of 
stoppage these valves can be opened 
successively until the obstruction is 
reached and blown out. This small 
pipe also supplies air to the electro- 
pneumatic switching valves to be 


*Consulting Engineer, Cape Giraudeau, Mo. 
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Complete Conveyor System. 


I—Diagram Layout of the 


Figure 
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presently described. Feed to the 
hopper C may be from a conveyor, 
weigh bin, storage bin or directly 
from a pulverizer. 

Figure 1 shows diagramatically 
how the complete conveying system 
has been developed, based on the 
pump just described. The pipe line 
is shown leading to several bins, the 
flow of material being controlled by 
valves that have been specially de- 
signed for this purpose. They may 
in emergencies be operated by hand, 
but are best electrically controlled 
from a single station, either manu- 
ally or automatically. There is one 
of these valves for each bin except 
the end one, and other valves may 
be used in case the line is to be 
branched, as at valve Number 1. Each 
bin is also fitted with a high level 
indicator which can be used to signal 
the operator when the bin is full 
or to control the valves or both. 

The valves are worked by com- 
pressed air which is admitted to the 
working cylinders by ebectric sol- 
enoids which are energized by the 
bin indicators or by push-button con- 
trol from the switchboard. In order 
to show the position of the valves, 
each is provided with a ‘‘mercoid’”’ 
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switch.* This is a remarkably simple 
and ingenious device which should 
appeal to cement mill electricians 
who have had trouble with small 
air-contact switches on account of 
dust. It consists of a short glass 
tube with closed ends, mounted so 
as to tilt toward one end or the 
other in accordance with the posi- 
tion of the device which controls it. 
The tube has an open electric cir- 
cuit sealed through the glass at each 
end, and contains a globule of mer- 
cury, which rolls to the end that 
happens to be low and completes the 
circuit across the terminals sealed 
into that end. When the inclination 
of the tube is reversed, this circuit 
is opened and the one at the other 
end closed. 

The high bin indicator consists of a 
paddle hanging vertically in the bin, 
pivoted near its upper end and con- 
nected to a mercoid switch. When 
the bin is filled to the desired level, 
additional material flowing in pushes 
the paddle out of the perpendicular 
and reverses the position of the mer- 
coid switch. 

To show how the system works we 
may follow the sequence of opera- 
tion in Figure 1. All the distribut- 


*Made by the Federal Gauge Co., Chicago 





























Figure 2. 


The Fuller Kinyon Pump. 
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ing valves are opened to their branch 
lines by the push-button controls on 
the switchboard. Air is turned on 
through the reducing valve C and 
flows through the air ring on the 
pump into the conveying line. The 
pump is then started and fed with 
material, which will flow first into 
bin No. 2. When this is full enough 
its high level indicator inverts its 
mercoid switch, closing the circuit 
which throws the valve Number 2 
from branch to main line position, 
turning material into bin Number 1. 
When it is filled, its high level indica- 
tor automatically throws Number 1 
valve and the flow goes to bins 38, 
4 and 5 successively. The last bin 
has two high level indicators Hy, 
and H., the suspended paddle on Hy, 
being lower than on Hy. These two 
indicators are not connected to any 
of the valves, but Hy, is in circuit 
with a Klaxon horn or other signal 
and H. with the pump motor control. 
When the bin fills up to the lower 
paddle, the signal warns the opera- 
tor that the bins are full. If he 
takes no action and the bin con- 
tinues to fill, indicator H. will stop 
the pump in time to prevent an over- 
flow. 

The Fuller-Kinyon pump has sev- 
eral marked advantages as compared 
with the older systems of conveying 
and elevating. 

1. Cleanliness. 
terial is in the pump there is no 
reason why there should be the 
slightest escape until final discharge. 
Pump and pipe line are absolutely 
dustless. 

2. Simplicity. The worm in the 
pump is the only moving part in the 
entire system, so that repairs are con- 
fined to the pump itself. 

3. Combination of functions. 
With the old methods, material could 
be lifted only by a bucket elevator, 
which involved a special drive and 
was a prolific source of dust. The 
new system combines elevating and 
conveying in one operation. 

4. Safety. The only place where 
power is used is at the pump, and 
the working part is completely en- 
closed. There is no danger of in- 
jury in screw conveyors or the gear- 
ing of elevators. 

5. No fire hazard. When an in- 
flammable material such as coal dust 
is being pumped, the amount of air 
mixed with it is far below that re- 
quired to produce an explosive mix- 
ture, and this coupled with the en- 


Once the ma- 





tire absence of dust along the pipe 
line makes the system a far better 
fire risk than the older ones. When 
discharging into a bin the air leaves 
the mixtures so quietly that only a 


small vent sack is required, from 
which very little dust escapes. 
6. Adaptability. This system 


gives the designer much greater free- 
dom in laying out his conveying and 
elevating than the older ones per- 
mitted. The pipe line may be run 
up, down or on a slope and around 
corners without in the least interfer- 
ing with successful operation. Dis- 
tances may be considered that would 
not have been thought of with any 
of the older devices. 

: (f fase of installation. There is 
no comparison between the labor and 
other costs of assembling the pipe 
line with that of screw conveyors and 
elevators. 

8. Dependability. There is noth- 
ing about the pipe line to wear out. 
Repairs are confined to the pump, 
and these are easily and quickly 
made. Absolute freedom from lost 
time may be assured by providing 
two pumps discharging into one pipe 
line, so that one may be working 
while the other is under repair. 

As with any other method of ma- 
terial handling, the power required 
will vary with the tonnage, distance 
of travel and height of elevation. The 
needs of the Fuller-Kinyon system 
compare very favorably with those 
of the older methods in this respect. 
The air consumption will also be 
variable, and as a very rough esti- 
mate about eight cubic feet of free 
air per cubic foot of coal dust will be 
needed. With other substances the 
consumption will vary with the na- 
ture of the material. The pressure 
will vary with the size and length 
of pipe line and the height of ele- 
vation. The writer has seen coal 
dust carried horizontally over 390 
feet and elevated about 50 feet with 
air pressure of less than ten pounds. 

While the Fuller-Kinyon system 
was originally developed to handle 
powdered coal, and many important 
installations for that purpose are in 
daily service, its advantages have 
caused it to be applied to other 
materials also. In cement mills its 
use on ground raw material and fin- 
ished cement has passed the experi- 
mental stage, and it will undoubtedly 
find a place in other industries. The 
following table, furnished by the 
manufacturer, shows the capacities 
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of the different sizes of pumps on 
coal dust and cement. 
Pulv. Coal 


Size of Size of Cement 


Pump Line Tons Barrels 
inches inches per hour per hou! 
4 2% — 3 — 45 
6 3 3— 7 45— 90 
6 4 7—13 100—150 
6 5 13—20 175—210 
8 5 20—30 225—400 
& 6 30—40 400—700 
10 8 40—75 700—800 


As previously stated, the power, 
air pressure and cubic feet of free 
air per minute required by any par- 
ticular pump will depend on the ac- 
tual conditions under which it is used, 

There are too many of these sys- 
tems handling powdered coal to 
make it worth while to list them. As 
an indication of what may be done 
with cement, one pump has been 
taking hot cement direct from the 
pulverizers to the silos for two years, 
and another is said to have handled 
over 500,000 barrels of cement with- 
out the renewal of any vital part. 

As to raw material, the writer has 
seen a 10-inch pump taking the en- 
tire product of seventeen 42-inch 
Fuller mills and at the same time a 
heavy flow of red-hot dust from the 
hoppers of three waste heat boilers. 
This amount was elevated 55 feet 
and carried horizontally about 100 
feet, and through a five-inch pipe in- 
stead of the eight-inch one recom- 
mended by the manufacturer. This 
particular installation is arranged 
very much like Figure 1, in which 
the bins to the left are storage silos 
and those to the right are kiln feed 
bins. When the raw mill is par- 
tially or entirely shut down mix can 
be withdrawn from the silos, fed to 
the same pump and sent to the kiln 
tanks, and the whole installation and 
operation has been entirely success- 
ful. 


Ruggles-Coles Issues Bulletin 


Dryers for stone, ore, coal, fertili- 
zers and other products are described 
and illustrated in BULLETIN NO. 22 
just issued by the Ruggles-Coles 
Engineering Co. of York, Pa. ; 

According to this three-page folder, 
there are eight distinct types of 
Ruggles-Cole Dryers. Of these, six 
are iliustrated, as are also the dryers 
for ore, stone, fertilizers and coal. 

CLASS A is a double shell, direct 
heat dryer, especially adapted for 
rock, stone, sand, coal, coke and ores, 
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built in 10 sizes. CLASS B is a 
double shell, indirect heat dryer, for 
drying China Clays, Tale, White 
Kaolin and such materials as can be 
dried at a medium temperature and 
which must not come into contact 
with gases of combustion, built in 
4 sizes. CLASS E, indirect heat, to 
handle sticky or gummy materials. 
(CLASS F, single snell, direct heat, to 
handle materials where the moisture 
to be evaporated is small, or the cost 
of materials is not of great import- 
ance, built in 8 sizes. CLASS W, 
single shell steam dryer, to handle 
certain materials which must be dried 
at a temperature of less than 212° F. 
Built in 5 sizes. 


Nelson Fordson Loaders 

“Nelson—1925” is the title of a new 
12-page bulletin just issued by The 
N. P. Nelson Iron Works, Inc., ol 
2assaic, N. J., describing their Ford- 
son Loaders, Types P, Q, and R. 
which “Crowd While Loading.” 

The Nelson. Fordson Loader is de 
signed to replace manual labor in, 1— 
Loading loose materials such as sand 
gravel, broken stone, ashes, coal, etc.. 
three inches and less in size, inta 


trucks, wagons, carts or industrial 
cars; 2—Digging and loading from 


sand pits and gravel banks; 3—strip- 
ping, grading and light earth excava- 
tion in solid ground reasonably free 
from boulders; 4—Mining clays and 
moulding sands. 

It has an all-steel chassis frame 
mounted on standard Fordson tractor, 
1igid trussed steel boom with high 
steel pans around head to protect 
operator from falling materials, long 
swivel spout swinging through 180 
degrees. Will load trucks either side- 
Ways or endwise and permits use of 
loader in cramped quarters. Has steel 
roller chains for power transmission, 
wide face elevator sprockets and 
heavy combination chains, heavy 
1iveted steel buckets with toothed and 
reinforced digging edges, and alloy 
gears running in oil. 

So varied is the service which the 
Nelson can perform they say, and so 
low the operating cost, that there are 
but few material moving operations 
in which it cannot be used to advan- 
tage. The claim is made that if the 
operator has but three men at work 
shoveling, the Nelson will earn its 
cost in one year. One man runs it 
from the platform at side of loader. 
trom where he can see every part of 
his work, both digging and loading. 
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Distribution of Cement 


5, 


uary and March, 1924 and 1925, 
tates, in January, February and March, 1924 and 192 


ipments from Portland cement mills distributed among the States 
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of Fire Clay Brick 


Expressly for Pit and Quarry, By R. 


The Manufacture 


Written F. Hess* 
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Foreign countries... . 





LAYS used in the manufacture 
C of Pennsylvania fire brick are 

of three kinds, namely: Flint 
or hard clay, semi-flint or semi hard 
clay and soft clay. The flint clay, as 
the name implies, is a very hard 
flinty rock which in itself has prac- 
tically no bonding qualities. Thesemi- 
flint clay which we use is of prac- 
tically the same analysis as the flint 
clay, the difference being that the 
clay in the raw state is not nearly 
so hard as the flint clay and develops 
a considerable amount of plasticity. 
This semi-flint clay is used as a bond 
in the highest grade brick. 

The soft clay is still softer in tex- 
ture than the semi-flint clay. When 
ground and mixed with water it de- 
velops a great deal of plasticity. A 
small percentage of the soft clay 
is sufficient to bond flint clay into 
brick. 

The flint and semi-flint clays are 
both found in the same vein. This 
vein or seam of clay is located below 
all the coal measures. The soft clay 
that is used in the manufacture of 
fire brick in our section of Pennsyl- 
vania is found a short distance under 
the middle Kittanning vein of coal. 

The veins of clay in this section 
run from four to ten feet in thick- 
ness and lay nearly horizontal in the 
hills. Prospecting is done by dig- 
ging holes into the edge of the vein 
of clay where it outcrops on the hill- 
sides and by boring holes down 
through the rock into the clay where 
the over-lying rock strata is thick. 
This drilling is done with what is 
known as a diamond or core drill. 
Diamonds or black carbons are set 
in the end of the rod, which revolves 
rapidly and cuts a small core 
through the entire rock strata. This 
core is retained in the center of the 
hollow rod by means of core lifter 


and is removed every four or five 
feet. The clay cores are carefulky 
preserved for future examination. 


The sand or cuttings are washed out 
with water which likewise keeps the 
diamonds from running hot. The 
diamonds used in a single bit cost 
from $1,500.00 to $4,000.00, depend- 
ing on the size of the core desired. 
This bit is very frequently lost and 
never recovered. The flint clays are 


*Chief Engineer, Crescent Refractories 
Company. 


found only in widely scattered ba- 
sins or pockets and the locating and 
prospecting of these clay deposits is 
the source of a great deal of ex- 
pense to the brick manufacture. 

The samples and cores of fire clay 
secured by the prosp®cting are care- 
fully examined and analyzed to de- 
termine the quality. The greater 
percentage of the clays found are too 
high in impurities to be used in the 
manufacture of fire brick. This 
makes it necessary to thoroughly 
prospect and test out the clays years 
in advance of the mining in order 
that the manufacturer may know 
definitely that he is going to be able 
to maintain the standard quality of 
his product. The impurities most 
common in fire clays are sand and 
iron. Sand is detrimental to the 
bond of a fire brick, and the effect 
of iron in a fire brick to be used in 
a furnace melting iron is self evident. 
Iron up to 3% per cent is not par- 
ticularly detrimental to a fire brick. 

After the clays have been drilled 
and tested and the quality deter- 
mined, a mine is started into the 
vein. This developing consists of a 
mine opening, railroad and tramway 
tracks for the transportation of the 
clays to the factory, tipples and nu- 
merous other buildings and struc- 
tures. 

The clays are secured by driving 
tunnels into the vein. In driving 
these tunnels the clay and rock are 
drilled and blasted out with dyna- 
mite. The clays, after having been 
blasted from the solid, are broken 
up with sledge hammers into pieces 
that one man can lift into a mine car. 
After the clay has been broken up 
and carefully sorted it is loaded into 
mine cars of about two tons capac- 
ity, and then hauled out of the mine 
either by a small locomotive or 
mules. 

The clays are transported from the 
mines to the factory by a number of 
different methods At the factory 
the clay is run through a roll or jaw 
crusher which reduces it down to 
about two inch lumps. These lumps 
are then elevated and conveyed into 
bins back of the grinding pans ready 
to be mixed and made into brick. 

Fire brick are made by three dif- 
ferent processes known as hand made 
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process, steam pressed or stiff mud 
process, and by dry press. In the 
hand made process the different 
clays, including calcine clay, are 
dumped into what is known as a 
wet grinding pan where the clays 
are mixed with water and ground 
down to the texture desired for the 
brick. This same grinding mixes the 
bond clay and the flint clays and 
works the magg into a suitable con- 
sistency for molding the brick into 
the desired shapes. 

Hand molding is the term applied 
te the process by which this clay mix- 
ture, commonly called mud, is 
molded in wooden molds into the 
shape of the finished brick. Large 
special shapes are completely molded 
and shaped by one operation. Smal- 
ler brick, such as the standard 9 and 
13% in. sizes, cupola blocks, etc., are 
pressed in a hand press having been 
dried on a hot floor a sufficient length 
of time to prevent marking from 
being handled. The shapes that are 
to be pressed are molded of soft 
mud, while the mud for large special 
shapes is made very stiff. Different 
size shapes require a different stiff- 
ness of the mud. 

The completely molded shapes and 
the repressed smaller shapes must be 
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dried on a hot floor for several days 
or weeks according to size until all 
the water has been evaporated and 
the brick are sufficiently dry and 
hard enough to be placed in the kilns 
for burning. Large shapes must be 
dried very slowly to prevent crack- 
ing. 

The clay mixture or mud that is 
to be used for shapes that are not 
pressed is seasoned by sweating in 
a large pile for a day or two before 
it is molded into shape. The brick 
that are to be pressed are seasoned 
on a hot floor several hours between 
the molding and the pressing. In the 
seasoning and drying the bond clay 


acts much the same as cement in 
concrete. One of the great diffi- 
culties with which the brick manu- 


facturer has to contend is the warp- 
ing of the brick, more particularly 
tile and larger shapes. This warping 
is caused by any slight unevenness of 
drying or of burning in the kilns and 
is very difficult to control. 

In the steam pressed or stiff mud 
process the clays are ground in what 
is known as a dry pan. This pan is 
similar to the wet pan except that 
the clays are not mixed with water 
and the bottom of the pan is per- 
forated. The clay after it is ground 
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View—Mining Hard Clay. 
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down small enough to pass througa 
these perforated bottom plates is ele- 
vated to a set of screens where it is 
screened to produce the desired tex- 
ture for the brick. The clays thus 
ground and screened are mixed to- 
gether in the proper proportions and 
conveyed to a pug mill where they 
are mixed with water and the mud 
pugged into the consistency neces- 
sary for molding or shaping in an 
auger machine. 

This auger machine forces the clay 
out into a column of the same length 
and width as the finished brick. This 
column is cut into pieces of the de- 
sired thickness of the brick. At 
this stage of the process what is 
called a wire cut brick has been pro- 
duced. What is known as a steam 
pressed brick is produced by run- 
ning these wire cut brick through 
a repress which shapes them more 
uniformly than the wire cut brick. 

The brick are then piled on dryer 
cars and run into what is called a 
drying tunnel where they are sea- 
soned and dried for several days. 
After the brick have been thoroughly 
seasoned and dried in these tun- 
nels they are taken to the kilns for 
burning. 

In the dry press process the clays 
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are ground and mixed the same as 
for the stiff mud process. Instead 
of going to the pug mill the clay mix- 
ture is conveyed to a hopper on top 
of a dry press. This clay runs into 
the molds of the press and is pressed 
into shape in one operation. Each 
mold holds just enough clay to make 
a uniform sized brick. The dry press 
consists of four to six molds. The 
brick are taken direct from the dry 
press to the kilns for burning. The 
seasoning and drying is accomplished 
by slow firing in the kiln. 

The brick in the kilns must be 
fired very slowly with a gradually 
rising heat for several days in order 
to remove all the moisture witkout 
causing undue warping and cracking. 
After all moisture has been removed 
the brick are burned at a high tem- 
perature for three or four days to 
thoroughly calcine the clays and re- 
move the shrinkage. After the brick 
have been thoroughly burned the 
kilns must be cooled slowly to pre- 
vent the brick from cracking. 

The refractoriness of any fire brick 
is governed by the quality of the 
clays of which the brick are made. 
As clays cannot be refined in the way 
that most metals can be the only way 
to produce a genuine first quality 























Interior View Showing Belt Conveyor. 
— The Clay Distributor. 
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product of clay is to place therein 
first quality material. All clays have 
certain fixed characteristics which 
can not be changed. In other words 
the analysis of the clay is not ma- 
terially changed during the process 
of manufacturing it into a fire brick. 
About the only change that takes 
place is that all of the moisture is 
driven out. In this driving out of 
the moisture the clays naturally 
shrink. 

The shrinkage caused by the driv- 
ing off of the moisture is one of the 
serious problems that the _ brick 
manufacturer has to contend with. 
Hard burned brick such as are re- 
quired for many classes of service 
have practically all the shrinkage 
removed. Lighter burned brick 
which are essential for certain clas- 
ses of service will very often shrink 
slightly at a temperature higher 
than that at which they were burned 
in the kiln. 

The classes of service for which 
fire brick must be designed may be 
roughly grouped as follows: (This 
applies more particularly to first 
quality brick, all of which will be 
subjected to high temperatures) 
Abrasion, slag penetration, load 
carrying capacity and spalling. A 
dense hard burned brick will natur- 


ally best resist abrasion. The ideal 
brick to resist abrasion would be the 
brick similar to a _ paving block, 
which is made of low refractory soft 
clay which becomes very dense and 
hard due to vitrification in burning, 
A brick of this kind would be worth- 
less as a fire brick due to its inabil- 
ity to stand heat and if you have 
ever tried heating a brick of this 
kind and then cooling it suddenly 
you will have gotten a very clear 
idea of what is meant by the term 
spalling as applied to a fire brick. 
As stated before resistance to abra- 
sion is obtained by making a dense 
hard brick. On the other hand re- 
sistance to spalling is obtained by 
making a coarse’ textured brick 
which does not contain any clays that 
will vitrify. Furthermore this brick 
to give the best results must be of a 
light burn. 

It can readily be seen that a brick 
which will withstand the maximum 
amount of abrasion and be the most 
resistant to spalling is practically 
out of the question. For this reason 
the ideal brick will probably never 
be produced. The manufacturers 
problem is to know the conditions 
under which the brick are to be used 
and to then manipulate the clays in 
the mixing, grinding and burning to 
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best meet the particular class of 
service. 

The ability of a fire brick to with- 
stand slag penetration and likewise 
its ability to carry a heavy load at 
high temperatures is governed 
largely by the density of the brick 
and the temperature to which it has 
been burned. Manufacturers of fire 
brick often have their entire list of 
products condemned by reason of a 
brick that has been designed for one 
class of service used under condi- 
tions for which it was never in- 
tended. 

When you stop to consider that 
in the manufacture of fire brick a 
great deal of money must be spent 
to find the raw clays and that the 
clays must be mined, crushed, 
ground, molded, pressed, dried and 
burned, the selling prize of slightly 
over one-half cent per pound for the 
finished products is very low. At that 
price it is practically. impossible to 
have brick handled as gently as 
would be necessary to avoid knock- 
ing off any corners. At the same 
time brick are likely to warp to a 
certain extent in the kilns. This 
warping can not be eliminated by 
machining as in the case of a metal 
casting. This might be practical if 
the selling price would justify the 
additional labor. 

A better understanding on the part 
of many consumers of the troubles 
and problems of the brick manufac- 
turer would prove beneficial to both 
the manufacturer and consumer. On 
the other hand the better the manu- 
facturer understands the consumer’s 
problems the better they can pro- 
duce a brick that will give the best 
service. Closer co-operation between 
the manufacturer and the consumer 
and a better understanding of each 
other’s problems will eliminate a lot 
of grief for both parties. 


New O. & S. Catalog 


The material handling machinery 
manufactured by the Orton & Stein- 
brenner Co., of Chicago, is described 
with the help of many excellent en- 
gravings in a. new _ publication,— 
Catalog No. 7—just issued. 

The purpose of the catalog is de- 
scribed in the Foreword as three 
fold—first, to assist the industrial 
executive, engineer or contractor who 
knows locomotive cranes to choose 
a suitable machine; second, to ac- 
quaint the man who has never used 
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a crane with the possibilities, and 
third, to describe and_ illustrate 
briefly a few of the many types of 
cranes made by this company. 

Twenty-three pages are given to 
locomotive cranes arranged for 
traveling on standard or _ special 
gauge railroad track mounted on 4 
cr 8 wheel trucks. Several views of 
stationary cranes are also shown to- 
gether with gantry structure and 
large cranes. Clearance dimensions 
and capacities are given also. 


Atlas of Traffic Maps 


The “Atlas of Traffic Maps,” pre- 
pared by Wayne E. Butterbaugh, Di- 
rector of Education, Traffic Manage- 
ment Department, LaSalle Extension 
University, assisted by Charles E. 
Wymond, official cartographer, Central 
Freight Association, is the first at- 
tempt to present comprehensive and 
accurate information concerning the 
freight rate territories throughout the 
country on maps prepared for that 
purpose. 

The information contained on these 
maps is not to be found elsewhere in 
any one publication, for the sources 
are of widely varying character. This 
Atlas has been designed to cover the 
traffic field in the broadest possible 
manner. It constitutes a valuable 
reference work for any producer in- 
terested in the problem of transpor- 
tation. 

The Atlas is divided into four large 
groups, General Traffic, Railroad As- 
sociation, Railroad Rate and Railroad 
System. The general maps_ pertain 
to the sources of traffic and the pres- 
ent transportation systems of the 
United States as a whole. This sec- 
tion also includes a map of the main 
highways of the country. The asso- 
ciation maps graphically picture the 
territorial jurisdiction of the classifi- 
cation committees, freight associations 
and freight bureaus. A considerable 
portion of the Atlas is devoted to 
freight adjustment maps. The rail- 
road system maps illustrate many of 
the Class I railroad systems of the 
various sections of the country. This 
Atlas is published by the LaSalle Ex- 
tension University. 

The Pennsylvania Pump & Com- 
pressor Company of Easton, Pennsyl- 
vania, announce that Whitman and 
Brandt, 705 Bona Allen Building, At- 
lanta, Georgia, has been appointed 
District Representative for the At- 
lanta territory. 
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U. S. Gypsum Operating Third Lime Plant 


any will on June 5th put into full 

operation a new lime plant lo- 
cated one mile south Cordova, II1., 
It consists of eight steel-jacketed kilns, 
12-foot shaft with a daily capacity of 
12 tons each, two Clyde (batch-type) 
hydrators of 60 tons apiece daily 
capacity, with kiln-house, hydrator- 
building and warehouse of permanent 
ferro-concrete construction. 

Power is being supplied by the Tri- 
City Power Company which has in- 
stalled a 13,200-volt transmission line 
from East Moline to Cordova. Water 
is being pumped from the Mississippi 
river, a short distance from the plant. 
Transportation is provided by the Chi- 
cago, Milwaukee & St. Paul Railroad. 
The most modern pumping and quarry- 
ing equipment, selected in accordance 
with the Company’s experience in 
other lime-fields, has been installed. 

Property was purchased in 1923 
after it was found that a large supply 
of high-quality dolomitic limestone 
adapted to the manufacture of masons’ 
hydrate was available. A light over- 
burden has been stripped and prepara- 
tions have been made to open a quarry 


Tans United States Gypsum Com- 


to a depth of 35 feet for the first 
level. Construction was begun last 
Fall and has been carried on by a 


crew of 200 men. The operation will 
give employment to 40 men. 


Its output will be about 125 tons 





a day of mason’s hydrate It will be 
distributed in the Central and North- 
western states, where the acceptance 
of hydrate instead of lump lime is 
well established in the building trades. 
A large part of the output of this plant 
will be shipped to the United States 
Gypsum Company’s plant at Ft. Dodge, 
Iowa, to supplement the Company’s 
mixed car service to building supply 
dealers. Opening of these kilns will 


mean lower freight-rates on mason’s 
hydrate for dealers in the western 
states who previously have _ been 


served from the Ohio lime field. 

This is the third lime plant owned 
by the United States Gypsum Com- 
pany, one of 40 kilns being located at 
Genoa, Ohio, and one of five kilns at 
Oakfield, N. Y. It is the first factory 
operated by this concern in Illinois. 

Austin Company Moves 

The Austin Company, Engineers and 
Builders, headquarters at Euclid Ave., 
Cleveland, announces the removal of 
its New York office to larger and more 
efficient quarters in the Equitable 
Building, 120 Broadway. The New 
York staff has been increased. 

J. K. Gannett is District Manager 
of the New York office. A. D. Engle 
and D. C. Raymond are his assistants. 
The Austin Company reports an in- 


creasing volume of industrial construc- 
tion on the Atlantic Seaboard during 
the past few months. 











New Lime Plant of the United States Gypsum Company at Cordova, Ill., as seen from the 


south. 


Warehouse and Hydrator-house are at the Left of the tracks 
and the Kiln-building is at 


the Right. 
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Factors Governing Modern Lime Kiln 


Capacity and Fuel Economy 


By Victor J. Azbe, Consulting Combustion Engineer* 
PART I 


NE very frequently hears of 
O kilns having lime-fuel ratios 

of four, five, six to one and at 
times even more, but the students 
of kilns seldom encounter’ them. 
The ratios of two to one are far more 
frequent. Often in a conversation 
the ratio is given very carelessly. 
As a rule, it is inclined to be higher 
than it is; then also all of the con- 
ditions are not stated. Is the lime 
high calcium, or of magnesium vari- 
ety? What kind of fuel is used? 
What type of kiln is employed? All 
of these conditions make a great deal 
of difference. 

As a rule lime kilns are very in- 
efficient, especialiy the externally 
fired kilns which are usually used and 
to which this paper mainly refers. 
Thermal fuel efficiency of kilns as 
low as 25 per cent is common; effi- 
ciency as high as from 45 to 50 per 
cent is scarce. While efficiency 
higher than this is possible, it is 
seldom obtained. This is due pri- 
marily to the lack of information on 
lime kiln design, on basic under-lying 
chemical and physical principles of 
lime kiln operation, and to the lack 
of dependable standards for com- 
parison. 

Not only is fuel efficiency poor 
as a rule, but kiln capacity is low, 
labor high, and often the lime ap- 
pearance and quality are injured by 
improper burning. All of this is 
realized by many lime men and they 
want to improve, but they lack prac- 
tical, dependable information on 
proper kiln design and operation. 
Even theoretical information dealing 
with the laws of lime kiln perform- 
ance is rather meager. 

A prominent chemist of one of the 
largest lime companies in _ this 
country stated that the lime industry 
is where the steel industry was 50 
years ago. As far as lime kilns 
themselves are concerned, I think it 
would be safe to go much farther 
back, since some of the very antique 
kilns of hundreds of years ago com- 
pare quite favorably with some of 
the kilns used today. As to the 


science of lime burning, they cer- 
tainly could not have employed less 
than is employed today by many. 

The aim of this article is to try 
to establish a standard of com- 
parison and to outline on what these 
standards are based. Much of the 
information has to be technical; 
some of it will be in part incorrect 
and will have to be improved when 
more and better information becomes 
available. The discussion will center 
around higher fuel efficiency, higher 
kiln capacity, longer kiln running 
periods and better lime. Some of 
the subjects will be covered more 
fully than others, but none will be 
covered as fully as they deserve 
since space, time and the knowledge 
available do not permit. 


Actual Fuel-Lime Ratios Obtained 
in Various Plants, 


It is often dangerous to generalize, 
but I will take the chance and make 
the statement that a lime man should 
strive for a fuel cost of one dollar 
per ton of lime. This should be 
hsi aim regardless of what the pur- 
chased fuel cost is, since if the fuel 
cost is high, his plant should be 
more carefully designed and oper- 
ated so as to get a better ratio than 
the plant obtains where fuel is cheap. 
There really should be a slogan, 
“Fuel Cost $1.00 Per Ton of Lime,”’ 
and leaving out extremes of condi- 
tions, this cost should be possible in 
most cases. In some other cases it 
can be made nearly possible, and in 
some it can be bettered. I will ad- 
mit, however, that to attain this aim 
is quite difficult in many cases es- 
pecially so when the plant is im- 
properly designed. 

What are the actual ratios, effi- 
ciencies and fuel costs obtained in 
different plants? To answer this 
question I am giving the results of 
a few good and of a few poor plants. 

Case A. This plant has high cal- 
cium stone, 2,000 B. T. U., $5.00 
per ton bituminous screened coal. 
The results were as follows: 

Kiln coal only—Ratio 2.33—1. 


*A paper prepared for the Seventh Annual Convention of the National Lime 
Association held at Briarcliff Manor, New York, May 26, 27, 28, 29, 1925. 
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Thermal kiln efficiency—26.8 per 
cent. 

Fuel cost per ton of lime $2.59. 

Kiln and steam coal—Ratio 1.93 
—l. 

Fuel cost per ton of lime $2.59. 

Case B. At this plant a good 
screened coal of 12,000 B. T. U. was 
burned, the coal costing $4.00 per 
ton delivered. The following re- 
sults of two succeeding years in- 
clude coal for kiln steam and for 
compressed air and hoisting equip- 
ment. 

Ratio 2.12—-1. Fuel cost per ton 
of lime $1.88. 

Ratio 1.76—1. Fuel cost per ton 
of lime $2.27. 

Case C. This is the same plant as 
Case B, but under different man- 
agement. The same coal was burned 
and the same kiln and firing equip- 
ment used. The comparison is given 
to show how much difference there 
may be in quality of management. 

Ratio 3.3—1. 

Fuel cost per ton of lime $1.21 

Case D. This represents the com- 
bined results of a number of plants 
owned by a company. No steam was 
used; coal was run of mine of about 
13,000 B. T. U., and its cost was 
$4.45 per ton. Lime was high cal- 
cium variety. 

Ratio 2.65—1. Kiln thermal effi- 
ciency 28 per cent. 

Fuel cost per ton of lime $1.68. 

Case E. In this case coal was 
cheap, costing $3.75 per ton of 
11,000 B. T. U. screened bitumin- 
ous. Vertical kilns were used with 
high calcium lime stone. There was 
some coal used under the boiler, but 
all steam was used for kilns, so 
the coal must all be charged to lime. 

Ratio 2.04—-1. Kiln efficiency 25.5 
per cent, 

Cost of fuel per ton of lime $1.84. 

Case F. In this plant a large, 
modern rotary lime kiln was used. 
The coal was of high quality having 
13,894 B. T. U. per pound. Its cost 
was only $3.75 per ton. A modern 
gas producer was employed to gasify 
the coal. The ratio includes coal for 
gas producer boiler, but no steam 
was used for any other purpose. 

Ratio 2.23—1. Kiln efficiency 
22.1 per cent. 

Fuel cost per ton of lime $1.68. 

In five of the above six cases it 
will be noted that ratios are closer 
to 2—1 than 3—1. Fuel efficiency 
is around 25 per cent, and 75 per 
cent of heat is lost or wasted in some 


way or other. Fuel costs are closer 
to $2.00 than $1.00 per ton of lime, 
and in addition to low fuel efficiency 
the output per kiln is low and the 
labor costs per ton of lime high. | 
think the above five are representa- 
tive of the majority of lime plants 
in this country. 

There are also plants that are rela- 
tively efficient as lime plants go. 
These plants, however, are a minor- 
ity. 

Case G. Illinois bituminous 
12,000 B. T. U. coal is used, screened 
$4.00 per ton, vertical lime kilns, 
burning high calcium lime stone. 

Ratio 3.75—1. Thermal kiln effi- 
ciency 43 per cent. 

Cost of fuel per ton of lime $1.07. 

Case H. Illinois bituminous 11,- 
400 B. T. U. coal, screenings at $3.65 
per ton, high calcium lime stone. 

Ratio 3.75—1. Thermal kiln effi- 
ciency 45 per cent. 

Cost of fuel per ton of lime $0.97. 

Case I. Indiana bituminous 11,- 
750 B. T. U. small size, screened, 
costing $3.75 per ton, high calcium 
lime stone. 

Ratio 4—1. Kiln thermal effi- 
ciency 47 per cent. 

Fuel cost per ton of lime $0.94. 

The above three cases, G, H, and 
I, are much better than the first 
five. The ratios are not as high as 
ratios are talked about but are much 
higher than are usually obtained. 
Kiln thermal efficiency is still ap- 
parently low but comparatively high. 
A lime kiln by nature is inefficient, 
and it is difficult to raise efficiency as 
high as 50 per cent especially since, 
in the past, relatively little study was 
devoted to lime kilns, and so from 
thermal standpoint they are not well 
understood. The main points of in- 
terest in the three specified cases, 
are, however, the fuel cost of around 
$1.00 per ton. 


Heat Distribution in Theoretical Kiln. 


The judging of a lime kiln can be 
done either by comparing its per- 
formance with other kilns or by 
comparing it with an ideal one. For 
best results one should do both. An 
ideal kiln will burn fuel with a 
theoretically correct amount of air, 
that is, incomplete combustion will 
not take place and there will be no 
excess air. The lime and gas travel 
will be such that counter-current 
heat flow transfer will be in effect. 
The stone outer surface will begin 
to be converted to lime at a tempera- 
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ture of about 1400° F., and the inner 
portions will be decomposed at a 
temperature of 1650° F. All sensible 
heat in the burned lime will be re- 
trieved and used for pre-heating of 
air used for combustion. In the eal- 
culations which follow a_ tempera- 
ture elevation of only 200° F. will 
be allowed for heat transfer, which 
means that the gaseous products of 
combusion and CO, driven from the 
stone will leave the burning zone and 
enter the pre-heating zone at a tem- 
perature of 1600° F. 

To decompose one pound of CaCOs 
into CaO and CO, there are 772 
B. T. U. required or 1378 B. T. U. 
per pound of CaO. 

If we burn coal having a heating 
value of 12,780 B. T. U. per pound, 
the gaseous products of combustion 
will weigh about 10.40 pounds per 
pound of coal. If we further as- 
sume that lime leaving the burning 
zone will be at a temperature of 
1650° F. (actually it is considerable 
more), and specific heat is .22, then 
the sensible heat content of each 
pound of lime passing into the cooler 
above the temperature at which it 
enters the pre-heater will be 350 
jo a 

Of the heat and in the coal, pro- 
vided there was no loss by radiation 
in the furnace and no loss due to the 
carvon in ash, all will be available 
for making lime, except that in the 
products of combustion at the tem- 
perature of 1600° F. when some are 
leaving the burning zone, and that 
carried off by lime into the cooler 
above decomposition temperature. 
Heat capacity of the products of com- 
bustion at this temperature is 4250 
B. T. U., or 33.2 per cent which is 
not available for lime burning. This 
figure divided by 1378 B. T. U., re- 
quired for decomposing 1.785 pounds 
of CaCOzg equivalent to one pound of 
CaO, gives us a ratio under these 
conditions of 6.19 tons of lime per 
ton of coal. 

This amount is slightly increased 
by the COs gas which will be evolved 
at the temperature of 1650° F. and 
which will cool and leave the burn- 
ing zone at a temperature of 1600° 
F., the difference being used in mak- 
ing lime. The actual amount of this 
heat cannot be determined, and since 
it is small, it will be ignored. 

One pound of CaO represents .785 
pounds of COs gas given off in the 
decomposition zone. The 6.19 
pounds of CaO therefore represents 
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4.86 pounds of CO», gas, and so the 
total weight both of the gaseous 
products of combusion and the CO» 
from lime stone is 15.26 pounds. The 
products of combustion contain at 
1600° F., as stated previously, 4250 
B. T. U., and the CO, from lime stone 
will contain 419.34 x 4.36—2070 
B. T. U. or the two together will 
contain 6320 B. T. U. which is avail- 
able for pre-heating of the stone. 
For 6.19 pounds of CaO there are 
11.05 pounds of CaCOgs required, and 
assuming that the stone is pure and 
dry, this amount will have to be pre- 
heated, part up to 1400° F. and part 


to 1650° F. before decomposition 
will begin. Assuming that the 
specific heat of CaCOsg is .22 and 


initial temperature is 62° F. and the 
stone is heated to 1600° F., then 
the amount of heat required for pre- 
heating is 3721 B. T. U., 2609 B. 
T. U. less than is available in the 
waste gases. 

Next, assuming that all the heat 
above 62° F. contained in the lime 
leaving the cooler is retrieved and 
used for pre-heating air without loss 
by radiation, then the amount of 
heat available for lime burning 
proper will be increased by 2400 
B. T. U., and the ratio will become 
7.93—1 instead of 6.19—1. Under 
these new conditions the amount of 
gas leaving the burning zone will be 
16.64 pounds; its heat content at 
1600° F. will be 6700 B. T. U. The 
amount of heat necessary for pre- 
heating CaCOz, will be 4850 B. T. U. 
still sufficient for the theoretical 
cycle. 

Under conditions when sensible 
heat of lime is not retrieved, the 
waste gases will contain 45.2 per cent 
CO, per volume. When the sensible 
heat is retrieved, the CO. percentage 
will be 50 per cent. 

Tabulating these results we get 
Table I. 

It will be noted that even calcula- 
tion will not permit us to obtain 
100 per cent efficiency from conven- 
tional kiln. This is due to the loca- 
tion of decomposition temperature 
level and so there is more heat avail- 
able for pre-heating of stone than is 
necessary. It further will be noted 
that some of the heat used for pre- 
heating stone, (that in the CO», por- 
tion of the stone), becomes again 
available for pre-heating other stone 
after the CO» is driven off and passes 
up through the pre-heating zone. Of 
the heat obtained from the cooler, 








v0 PIT AND QUARRY 


all becomes available for decompo- 
sition of stone. 


Kiln Efficiency Rating. 


Boiler performance is’ always 
gauged in terms of efficiency, and 
the figure pounds of water evapor- 
ated per pound of coal means very 
little since evidently not cnly the 
boiler itself but also the quality of 
coal determines that. In the case 
of a lime kiln the ratio tons of lime 
per ton of coal means very little since 
here also coal has a great deal to do 
with it. To gauge kilns in terms of 
efficiency, the same as with boilers, 
is difficult because the kiln is much 
more complicated and really con- 
sists of four different parts; while 
boilers, as a rule consist of only two. 
The kiln has a coal grate or gas 
burner; it has a cooler, a decom- 
position zone and a pre-heating zone. 

If the grate or burner performance 
is poor, the best of the kiln will not 
give good results, and evidently the 
performance of the two should be 
distinguished from each other. In- 
efficiency, caused by _ insufficient 
amount of heat generated or heat 
delivery in improper form is cer- 
tainly chargeable to this appartus 
and not to the kiln. The cooling 
zone of the kiln should act as an air 
pre-heater as it would be far more 
important than it is as a lime cooler, 
but this, due to various difficulties, is 
seldom utilized. 

The most important zone of the 
kiln is the burning zone. Here all 
heat of high temperature elevation, 
that is, from around 1600° F., is 
utilized. This zone cannot utilize 
heat below this level no matter how 
much heat at this temperature is 
furnished to it. If the coal grate 
or burner delivers heat of low tem- 
perature elevation, caused by ex- 
cess air, radiation or incomplete com- 
bustion, evidently the burning zone 
cannot perform right even if it is of 
an efficient design. 

The function of the pre-heating 
zone is in part rock storage, but 
mainly it is a zone where the heat 
exchange between the cooling gases 
and the heating lime takes place. 
Here, as well as in the burning zone, 
the hot gas flow distribution may 
not be right or stone may not travel 
down in proper sequence and the 
performance of the entire kiln may 
be upset and poor results be obtained 
even if the other zones are perform- 
ing their duty. 


Due to this each zone should be 
judged on its own account, but as 
that is not fully possible, an ex- 
pression covering all four must evi- 
dently be developed. Before this can 
be done, one must know how much 
heat is required to make a pound of 
lime. That is a knotty problem. We, 
of course, know the heat required 
to decompose a pound of stone, and 
we can also determine how much 
heat is required to pre-heat the stone 
up to calcining temperature. But 
during decomposition the COs, that 
escapes carries off heat which be- 
comes available for pre-heating, so in 
the last analysis there is not as much 
heat necessary for pre-heating as we 
first assumed. Thus a possible basis 
for figuring efficiency disappears. 

If it were possible to operate a 
kiln with cold top and cold bottom, 
that is, have the waste gases and the 
finished lime leaving at the tempera- 
ture of entering air, then the effi- 
ciency could be based upon only the 
heat of decomposition of lime stone. 
But while cold bottom is possible in 
the theoretically ideal kiln, even this 
kiln will not give a cold top, and 
efficiency certainly should not be 
based upon something that is theo- 
retically impossible. 

If in the theoretically ideal kiln 
we should pre-heat only part of the 
air with the lime in the cooler and 
pre-heat the other air used for com- 
bustion with an economizer located 
beyond the pre-heating zone, then a 
cold top and cold bottom condition 
would result. The kiln efficiency 
could then be based on heat required 
to decompose CaCOsg or MgCO» with- 
out any consideration of the amount 
of heat necessary for pre-heating. 
The amount of heat required for 
decomposing CsCOsg for one pound of 
CaO is 1378 B. T. U., and MgCOs 
for one pound of MgO is 977 B. T. U. 
Kiln efficiency determining formula 
then becomes: 

100 1378 C+ 977 M 





—E 
H 

C—Number of pounds of CaO per 
pound of coal. 

M=Number of pounds of MgO per 
pound of coal. 

H—Heat value in B. T. U. per one 
pound of coal. 

‘=—Thermal kiln efficiency. 

In the third column of Table I the 
conditions that would be obtained in 
an ideal theoretical installation are 
given. In this case, all lime is cooled 
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at atmospheric temperature by part 
of air later used for combustion, 
while part of the air passes through 
an air heater heated by waste gases 
leaving the kiln top. 

This, of course, is all theoretical 
and is given to show heat distribu- 
tion. Practically, it is doubtful if 
one could operate satisfactorily under 
the last ideal conditions because the 
air would be pre-heated to such an 
extent that furnace temperatures 
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The Mann Welder 


A new bulletin issued by H. Klein- 
bans Company of Pittsburgh, Pa., de- 
scribes the Mann Welder, an electric 
are welder said to embody simplicity, 
operating economy, arc flexibility, 
penetration, welding speed and cur- 
rent control. How the Mann Welder 
was developed is described in the fol- 
lowing words: 

“The Mann Welder is the result of 
years of research and study of the 
requirements of the electric are weld- 
ing field in both repair and production 
work. During the time required for 
the development of The Mann Welder 
its designers have handled large re- 
pair and production work through- 
out the United States and Canada, on 
both ferrous and nonferrous metal. 
Large welding jobs and pro- 
duction work which had to. be 
accomplished in the shortest pos- 
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would be entirely too high for manu- 
facture of good lime. 


TABLE I. 


CONDITIONS: High calcium lime 
stone—pure—dry—no heat loss by 
radiation. No excess air for burning 
of fuel. Complete combustion. Tem- 
perature of gas at boundary of pre- 
heating and burning zones 1000° F. 
Coal bituminous 12,780 B. T. U. per 
pound, 


SENSIBLE HEAT IN CaO & WASTE GAS 





CaO Heat 


Neither Retrieved Both 


Retrieved 


10.40 10.40 10.40 = Ibs. 
4.86 6.24 7.28 Ibs. 
15.26 16.64 17.68 Ibs. 
8,530 8,530 $530 -B.. TU 
2,400 3,240 B. Toe. 
ateia 1.0108: T> U. 
8,530 10,930 12.786 Bs TU. 
2,165 ee ee rs hoki vie 
2,609 1,850 sxice Be Se ae 
6.19 7.93 9.27 to 1 
2,075 1,620 L378. BT. Ue 
62% 85.5% 100% 
45.2% 50% 53% 
sible time under abnormal con- 


ditions emphasized the necessity of 
an electric are welder which combined 
simplicity, operating economy, are 
flexibility, penetration, welding speed 
and current control. At first it seemed 
an imposibility to design a direct cur- 
rent are welder which would combine 
all of these essential points, but after 
extensive study the difficulties were 
overcome one by one and The Mann 
Welder, which embodies all these 
qualities, was developed.” 

The Mann Welder is manufactured 
in stationary and portable motor gen- 
erator sets, to operate on any type 
line characteristics either direct or 
alternating current. Also it is made 
in gasoline engine driven sets for use 
where suitable electric current is not 
available. The gasoline engine driven 
sets are mounted on either skids or 
wheels. 
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Recent Patents 


The following patents of interest 
to readers of this journal recently 
were issued from the United States 
Patent Office. Copies thereof may 
be obtained from R. E. Burnham, pat- 
ent and trade-mark attorney, Contin- 
ental Trust Building, Washington, D. 
C., at the rate of 20 cents each. State 
number of patent and name of in- 
ventor when ordering. 

1,533,316. Mining-Machine. Morris 
P. Holmes, Claremont, N. H., assignor 
to Sullivan Machinery Co., same place. 

1,533,317. Mining-machine. Morris 
P. Holmes, Claremont, N. H., assignor 
to Sullivan Machinery Co., same place. 

1,533,512. Bucket. Almon E. Nor- 
ris, Brookline, Mass. 

1,533,658. Crusher. Ray C. New- 
house, Wauwatsa, Wis., assignor to 
Allis-Chalmers Mfg. Co., same place. 

1,533,910. Dredge-bucket and _ lip 
therefor. George R. Hanks, High 
Bridge, N. J., and Gerritt V. Wood, 
Oakland, Calif., assignors to Taylor- 


Wharton Iron & Steel Co., High 
Bridge, N. J. 
1,533,991. Crusher. Arthur J. Jor- 


gensen, Milwukee, Wis., 
Allis-Chalmers Mfg. Co., 

1,534,000. Ball-mill lining. Ray- 
mond H. Baker, New York, N. Y., 
assignor to Taylor-Wharton Iron & 
Steel Co., High Bridge, N. J. 

1,534,185. Cableway and method of 
operating the same. Thomas S. Miller, 
South Orange, N. J. 


assignor to 
same place. 


1,534,461. Mining-machine. Edward 
O’Toole, Gary, W. Va. 
1,534,462. Mining-machine. Edward 


O’Toole, Gary, W. Va. 


1,534,463. Longwall-mining machine. 
Edward O’Toole, Gary, W. Va. 
1,534,855. By-pass for feeding 
mechanism for crushers. Harry N. 
Lowenthal, Philadelphia, Pa., assignor 
to R. H. Beaumont Co., same place. 
1,534,891. Skip hoist. Robert H. 
Beaumont, Radnor, Pa., assignor to 
R. H. Beaumont Co., Philadelphia, Pa. 
1,534,892. Screen. Robert H. Beau- 
mont, Radnor, Pa., assignor to R. H. 
Beaumont Co., Philadelphia, Pa. 


1,535,120. Method of separating 
high¥ content phosphate from low- 
content phosphate and clay or the 
like. Samuel B. Kanowitz, Greens- 
burg, Pa., and Hyleman A. Webster, 
Columbia, Tenn.; said Kanowitz as- 
signor of his rights to Raymond 
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Brothers Impact Pulverizer Co., Chi- 
cago, Ill. 

1,535,381. Shoveling-machine. Har. 
old I. Stage, San Francisco, Calif., 
assignor to Ingersoll-Rand Co., Jersey 
City, N. J. 

1,535,509. Excavating apparatus, 
Pasquale Ursino, Seattle, Wash. 

1,535,663. Drag-scraper equipment. 
William E. Hale, Fort Washington, 
Pa., assignor to R. H. Beaumont Co., 
Philadelphia, Pa. 

1,535,664. Drag-scrapper equipment, 
William E. Hale, Fort Washington, 
Pa., assignor to R. H. Beaumont., 
Philadelphia, Pa. 

1,535,878. Grab-bucket. John §. 
Townsend, Harvey, Ill., assignor to 
Whiting Corporation, same place. 

1,535,948. Sand cutter or mixer, 
Elmer A. Rich, Jr., Chicago, IIl., as- 
signor to American Foundry Equip- 
ment Co., New York, N. Y. 

1,536,131. Mining-machine. 
E. Pray, Chicago, IIl., 
Goodman Mfg. Co., 

1,536,282. Shoveling and loading 
machine. John C. Brackett, Phillips- 
burg, N. J., assignor to Ingersoll-Rand 
Co., Jersey City, N. J. 

1,536,327. Mining-machine. Frank 
Cartlidge, Cincinnati, Ohio, assignor 
to Sullivan Machinery Co., Claremont, 
N. 2. 

1,536,422. Mining-machine. Frank 
Cartlidge, Cincinnati, Ohio, assignor 
to Sullivan Machinery Co., Claremont, 
N 


Thomas 
assignor to 
same place. 


. ae. 
1,536,491. Pebble-mill. Charles J. 
Gunderoth, Copperhill, Tenn. 


1,536,608. Power-shovel. Paul 
Burke, Green Bay, Wis., assignor to 
Northwest Engineering Co., same 
place. 

1,536,609. Power-shovel. Paul 
Burke, Green Bay, Wis., assignor to 
Northwest Mngineering Co., same 
place. 

1,536,795. Draft device for mining- 
machines. Charles E. Davis, Chicago, 


Ill., assignor to Goodman Mfg. Co., 
same place. 

1,537,163. Crusher. Anthony P. and 
Charles P. Giunta, Philadelphia, Pa. 

1,537,377. Ore-pulverizer. George 
E. C. Rousseau, Sacramento, Calif. 

1,537,564. Gyratory cone crusher. 
Edgar B. Symons, Los Angeles, Calif., 
assignor to Symons Brothers Co. 


1,537,565. Process of crushing hard 
materials. Edgar B. Symons, Los 
Angeles, Calif., assignor to Symons 


Brothers Co. 
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Lime in Dirt Roads 
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By E. J. McCaustland, Dean, University of Missouri* 


recognized that the formation of 

mud after rains always interposed 
a serious bar to his physical and ma- 
terial progress. Whether he attempts 
to proceed on foot or on horseback; 
by coach or by automobile, “mud” has 
ever been, and still is, anathema! Ex- 
cept for travel in the arid regions 
he has escaped the curse only by 
great effort and expense or by having 
recourse to some form of floating 
conveyance on the surface of the 
waters or in the air above his head. 
Although he has not succeeded in 
conquering the earth, he nas not hesi- 
tated to invade both sea and sky. 

Now on the surface of the earth 
in all regions where men live there 
are many varieties of soil; and if 
these soils are silts, loams or clays, 
they will, when wet, become sticky 
and cling to the feet of both man 
and beast as well as to the wheels 
of moving vehicles. Furthermore, 
when soils are wet their bearing power 
is quickly lost, traffic breaks through 
the surface and ruts are formed which 
tend to grow deeper and deeper as 
traffic continues. The common agri- 
cultural soils containing silts, loams 
or clays are never entirely suitable 
for all-weather roads; and yet it is 
likely that more than eighty per cent 
of all our country and by-roads for 
generations to come will of necessity 
be constructed upon and of such soils. 
It is a pressing problem to know what 
can be done to improve this situa- 
tion. Underdrains and surface ditches 
have had thorough trial and have 
done something to lessen the difficul- 
ties of the problem. Transverse sec- 
tions with all ranges of crown from 
high to low have been tried and found 
to be merely palliative; sand has 
been incorporated with clays and a 
reasonable degree of success attained; 
but in the main the actual area of 
muddy roads in the United States is 
increasing rather than decreasing 
from year to year. 

It was to be expected therefore 
that the recent expansion of the road 
building program in the United States 
in the field of the so-called ‘perma- 
nent highways’ should result’ in 
greater interest in some means of im- 
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proving the roads subject to continu- 
ous maintenance. In the fall of 1923 
the Engineering Experiment Station 
of the University of Misscuri entered 
into a co-operative agreement with 
the National Lime Association to con- 
duct field and laboratory investiga- 
tions in an attempt to determine the 
effect of the use of commercial lime on 
earth roads with the hope of reduc- 
ing both the inconveniences and the 
expenditures caused by the formation 
of mud. The work was placed di- 
rectly in charge of Mr. Horace W. 
Wood, Jr.,as Research Fellow in the 
Experiment Station and the material 
used in the investigation was donated 
by some of the constituent companies 
of the National Lime Association. 
Laboratory tests were begun in De- 
cember, 1923, for the purpose of deter- 
mining the more obvious physical char- 
acteristics of the soils under investi- 
gation and to become acquainted with 
the changes wrought in those char- 
acteristics by the addition of pre-de- 
termined percentages by weight of 
lime. At a somewhat later time se- 
lected stretches of clay roads, subject 
to heavy traffic, were treated with 
varying percentages of hydrated lime, 
and these stretches have been kept 
under observation for a number of 
months. The winter season of 1924- 
25 has been an extremely trying one 
on these tests roads because of a 
heavy fall of sleet and ice early 
in December and a_ continuation 
through the winter of alternating per- 
iods of thawing and freezing. In every 
case, however, these test sections, all 
of which have been carrying traffic 
during the past seven to eleven 
months, show to the most casual ob- 
server the distinct advantage of lime 
admixtures in preventing surface 
stickiness and the formation of deep 
ruts under traffic. In brief, it seems 
to have been established beyond 
question that the addition of hydrated 
lime in the proportion of from two to 
five percent dry weight to clay soils 
will materially reduce the tendency 
to form mud and prevent to a great 
degree the formation of ruts. There 
is reason to believe, however, that 
such treatment will not in any degree 
lessen the production of dust, and in 
some cases the dust may be increased. 


*A paper presented at the Seventh Annual Convention of the National Lime 
Association at Briarcliff Manor, New York, on May 26, 1925. 











The following facts are abstracted 
from Mr. Wood’s monthly reports. 
Early in July, 1924, a stretch of 500 
feet of road near Hallsville, Mo., was 
treated with hydrated lime to a depth 
of five inches. On 250 feet the propor- 
tion used was two per cent by dry 
weight, and on the remaining 250 
feet five per cent by weight was 
incorporated in the soil. Later a 
section of road 250 feet long was 
treated with five per cent of hy- 
drated lime incorporatde to a depth 
of only two inches for purposes of 
comparison. These road_ sections 
have been under careful observa- 
tion since the original treatment and 
especially after rains. The clay 
and lime mixture does not stick on 
the wheels of passing vehicles but 
smooths out and packs much more 
quickly than does the untreated clay; 
there appears to be a more uniform 
vertical distribution of moisture in 
the treated soil, and a reduced mois- 
ture content at the bottom of the 
treated section. Maintenance is there- 
fore more easily accomplished on the 
treated portion because there is no 
formation of the hard crust on the 
top before the road is sufficiently dry 
to drag, such as is characteristic of 
the untreated clays. No marked dif- 
ference appears in the results brought 
about by the different depths of in- 
corporation, and this is of some im- 
portance since it so directly affects 
cost of treatment. The laboratory 
tests of the heavy clays indicated a 
slight retardation of surface evapora- 
tion on the treated samples, but this 
fact seems to have no practical sig- 
nificance. Some two months after the 
Hallsville experiment was begun, it 
was observed that there was no de- 
velopment of ruts in the treated por- 
tion of the road following heavy rains 
while the untreated portion showed 
ruts from two to four inches in depth. 
Furthermore, the maintenance of the 


DATE 


Kind 
of of 
Tri’mt Location Mat’l. 
1924 Hallsville Road. 
7-10 Section 1 Clay 
7-10 Section 2 Clay 
9- 1 Section 3 Clay 
Jefferson City Road. 
9-15 Section 1 Wabash 
Section 2 Clay 
11- 1 St. Jos.Rd. Clay 
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treated stretch of road seemed to be 
much more easily accomplished than 
that of the untreated part, mostly due 
to the fact that it could be begun 
much more promptly after the rains 
ceased. 

Two other important test roads were 
established; one during September, 
1924, in the Missouri River bottom 
lands near Jefferson City where the 
native soil is known as a Wabash Clay. 
This was divided into two sections of 
500 feet each, treated with five per 
cent hydrated lime, one section to a 
depth of two and the other a depth 
of six inches. <A second stretch of 
four hundred feet was established 
about November 1st, at Matney near 
St. Joseph, Mo., on a heavy blue clay 
with five per cent of lime to a depth 
of six inches. On March ist, after 
the winter season, the Jefferson City 
test road was found to be in an ex- 
cellent condition as compared with 
the untreated portions particularly 
in the matter of freedom from ruts. 
This was especially satisfactory con- 
sidering the trying weather of the 
winter season. The advantageous re- 
sults of lime treatment, however, were 
not so apparent on the St. Joseph 
road so early in the season. This 
was in some degree due to the fact 
that treatment took place late in the 
fall and the road was not thoroughly 
consolidated when freezing occurred. 
The ice cap which formed in December 
persisted for some weeks, and when 
the break-up came there was a con- 
siderable development for a_ short 
time. However, the traffic soon com- 
pacted the roadway, and since that 
time the treated section has shown 
a marked advantage in comparison 
with the adjacent portion of the nor- 
mal clay. An inspection on April 11 
showed it to be in good condition. 
The following tabulation offers in con- 
densed form information relating to 
the various field tests sections: 


Length Depth % Wt. Cost 
of of Hyd. per 
Sec. Ft. Trt’mt. Lime 100 Ft. 
250 5-in. 2 $19.15 
250 5-in. 5 36.75 
250 2-in. 5 15.138 
500 2-in. 5 16.05 
500 6-in. 5 38.26 


400 6-in. 5 48.86 
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In all cases, except the last, the 
width of the roadway treated was 
fourteen feet. The St. Joseph stretch 
was twenty feet wide but the cost 
indicated above is, for purposes of 
comparison, computed on the basis of 
fourteen feet width. The results of 
the investigation to date from the 
practical view-point seem to be en- 
couraging although the effect of a long 
period of time on the stability of the 
mixtures is yet to be determined. 
So far, the changing moisture content, 
due to alternate wetting and drying, 
the wide ranges in temperature and 
the action of traffic have not destroyed 
the favorable effects of the lime, but 
it is deemed wise to extend the observ- 
ations over a longer period of time. 

Only negative results may be re- 
ported, however, in relation to the 
fundamental physical phenomena in- 
vestigated; in the words of Mr. Wood, 
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—“‘the tests . . . do 
the basic action which 
the lime admixture.” 
apparently established, however, the 
specific gravity of the soil is only 
slightly reduced by adding hydrated 
lime; the moisture-holding capacity 
and moisture equivalent are reduced 
in heavy clays; the rate of evapora- 
tion is slightly retarded; but there is 
more rapid capillary movement of the 
moisture after treatment; the voids 
in the soil become enlarged allowing 
an increased rate of percolation; and 
the bearing power at the higher mois- 
ture content is increased. We cannot, 
however, at this time offer a scientific 
explanation of these phenomena. It 
will no doubt need the co-operative 
efforts of the engineer, the physicist, 
the geologist and the colloidal chemist 
to lay bare the whole story of cause 
and effect. 


not explain 
results from 
These facts are 





The Clark Bridge 


HE Clark Bridge Type dipper 
7 front is a very rugged front with 

the bottom having a double wall 
supported by connecting ribs, which 
in turn form sockets for teeth, thus 
doubling the strength of the dipper 
lip. The ribs are so arranged that 
the front may be equipped with the 
number of teeth that will give the 
most efficient digging results. For 
example a 2% yard front has nine 
sockets, and the operator may use 
either 3, 4, 5 or 9 teeth, depending 
on the kind of material to be dug and 
the particular features of the opera- 
tion. 

The construction just described re- 
sults in a cutting edge arranged with 
a number of square tooth-pockets in- 
to which are placed, alternately, dig- 
ging teeth made of square tool steel 
bars and pick-up teeth made of 
Amsco cast manganese steel. There 
is also provided under the teeth a 
small renewable wearing band on 
the outside of the cutting edge. 

The number and length of the 
tool steel digging teeth may be 
readily changed according to condi- 
tions and they are quickly removed 
and resharpened since no bolts or 
other locking devices are necessary. 
This feature is of particular advan- 
tage on digging jobs which require 
sharp chisel-point teeth to obtain the 
requisite yardage. After the teeth 


Type Dipper Front ; 


become worn they may be brought 
forward by placing small blocks in 
the bottoms of the pockets holding 
the teeth, thus giving them the de- 
sired digging length. When the 
teeth are placed in the sockets they 
are always in the same plane thus 
allowing an even distribution of 
shock and wear over all the teeth. 

The front is made perfectly flat 
and has the ability of making a 
smooth even cut which is so desir- 
able in stripping or digging coal with 
power shovels, or digging slag. This 
flat bottom is so re-inforced that 
buckling is impossible, and the dig- 
ging edge is very strong due to hav- 
ing an integral inside and outside 
wall joined together to numerous 
braces, forming as the name implies, 
the Clarke Bridge Type Front. 

In addition to the features pecu- 
liar to the design of this new front, 
metal of which it is made is Amsco 
manganese steel which, as has been 
thoroughly proved, gives greater re- 
sistance to shock and wear than any 
other material thus employed. Used 
on the Amsco Missabe dipper, the 
Clarke Bridge type front has all the 
advantages that have made this dip- 
per famous in hundreds of operations 
added to its own features and the 
sturdiness and durability of man- 
ganese steel. 



































New Improvements 
Attachment 


HE illustration below shows the 
"Trew style Clyde hoist attachment 
for Fordsons. This hoist is of 
exceptionally sturdy construction and 
attached in such a manner that makes 
it as substantial as the Fordson itself. 
The hoist frame is fastened to the 
tractor by eight of the bolts which 
connect the rear axle housing and the 
transmission housing and three bolts 
through holes in the drawbar cap. It 
is further held rigidly in place by 
guy rods which extend from the sides 
of the frame and securely attached to 
the rear axle housing. The hoist 
frame is equipped with a drawbar lug 
so that the tractor may be used for 
hauling purposes without removing 
the hoist or any part of it. 

A winch head can be placed on all 
sizes of hoists built, the size of which 
is large enough to be used for auxil- 
iary work and so attached to allow 
ample room between it and the rear 
wheel of the tractor. 

The power is applied through a 
roller chain drive and sprokets from 
the pulley shaft of the Fordson. The 
pulley is removed and a sproket in- 
stalled in its place. A rod placed on 
the lever side of the hoist gives the 
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on the Clyde Hoist 


for Fordsons 


operator full control of the throttle 
from his regular position. The drum 
is friction driven and equipped with 
a ratchet with a pawl, asbestos-lined 
brake band which is foot lever oper. 
ated. This lever is placed in a posi- 
tion for convenient operation. The 
hand lever is made of forged steel, 

The drum bushings are grease cup 
lubricated. All shaft bearings are 
babbitted and lubricated with grease 
cups, the drum shaft bearings being 
equipped with removable caps. 

Three sizes of this hoist are built— 
No. 4001 with a line pull of 4000 Ibs. 
at 175 f. p. m., No. 4002 with a line 
pull of 4700 lbs. at 150 f. p. m., and 
No. 4003 with a line pull of 5600 Ibs. 
at 125 f. p. m. The drum barrel has 
a capacity of 600 ft. of %-in. cable. 

Mr. G. R. Lyman, General Sales 
Manager of the Taylor-Wharton Iron 
& Steel Company, resigned effective 
May first. Mr. G. R. Hanks, formerly 
Superintendent of the High Bridge 
plant of this company, has been ap- 
pointed Assistant to the President 
with full charge of all sales. Mr. 
Stanley Apgar has been appointed 
Plant Superintendent. 











rottle 
drum 
with 
lined 
oper. 
posi- 
The 
steel, 
cup 
are 
‘ease 
eing 


ilt— 
Ibs. 
line 
and 
lbs. 
has 
ible, 


ales 
[ron 
tive 
erly 
dge 

ap- 
lent 
Mr. 
ited 





PIT AND QUARRY oe 


New P & H Excavator 


has recently been enlarged by 
the development of a new % 
yard, full revolving, gasoline or elec- 
tric machine, mounted on Corduroy 
Traction and known as Model 204. 

This new machine, which is de- 
signed and built by the Harnischfeger 
Corporation, Milwaukee, Wisconsin, 
resembles the other P & H models in 
that it involves the same general 
principles of construction and opera- 
tion as has long been recognized as 
a Standard in the gasoline driven 
excavator field. 

The power is supplied by a single 
gasoline motor, of the heavy duty, 
tractor type, developing 40 H. P. at 
960 R. P. M. AIL power is trans- 
mitted through cut steel gears with 
the minimum number of reductions. 
The two main drums are independ- 
ently mounted on separate shafts and 
are controlled by outside band 
clutches and brakes, the clutches be- 
ing operated by Power Clutch Con- 
trol. The drums have a standard line 
speed of 110 ft. per min., but may be 
lagged to give higher speeds for cer- 
tain work. Both the revolving frame 
and car body frame are of cast steel, 
in one piece. All shafts are turned 
and ground to micrometer size and 
all bearings are provided with Ale- 
mite or pressure cup lubrication. The 
Corduroy frames are heavy steel cast- 
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ings, which receive the weight of the 
machine from two heavy forged 
axles. The treads are non-cloggable 
and the tread rollers are swiveled in 
two directions to adjust to any ir- 
regularities of the ground. All gears 
are well guarded to protect the op- 
erator and the first reduction and 
travel gears are fully enclosed, run- 
ning in oil. There are two travel 
speeds—}4 and 1% M. P. H.—for- 
ward and reverse. All steering is 
controlled from the operator’s plat- 
form by use of a simple hand wheel. 
The main machinery and operator’s 
platform are fully enclosed in an all- 
steel cab, provided with suitable 
doors and windows for care and op- 
eration. 

This machine handles a % yd. 
dragline or clamshell bucket on a 
30 ft. boom and has a rated lifting 
capacity of 13,000 lbs. at 10 ft. ra- 
dius, which is 75% of its tipping 
capacity. The shovel is % yd. capac- 
ity and of the standard P & H design, 
with an all-steel, box section boom, 
outside dipper sticks and a crowding 
motion which enables the operator 
to have full control of the dipper at 
all points, acting independently from 
the hoisting motion. 

This machine meets a distinct need 
for a light weight, sturdy, fast, pow- 
erful and durable machine possess- 
ing great mobility and ease of control. 
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A Ball Bearing Spur Gear Reducer 


pany’s spur gear reducer has a 

number of features that are 
novel, that are also improvements 
over the usual transmission of the 
enclosed type in which the driving 
shaft, which is usually the motor 
the driven shaft, which is usually 
connected to the unit to be driven, 
projects through the opposite side. 


All shafts are on ball bearings and 
the housing is oil tight with full and 
clear space inside without any ob- 
structions such as partitions for sup- 
porting countershafts or gears on 
stationary or revolving discs with 
overhung pins, etc. It is usually 
comprised of three -counter-shafts 
uniformly spaced about the center 
line of drive shafts which carries the 
change speed gears between the driv- 
ing and the driven shafts. The three 
countershafts extend extirely across 
the length of the reducer housing be- 
tween the end walls and are jour- 
naled in the end walls of the casing 
on their ball bearings. 

The transmission gears are of high 
grade material to minimize the size 
and reduce the total weight of the 
entire unit. Only one set of shafts 
is required for single, double or 
triple sets of reduction gears for the 
largest ratios of speed reductions 
usually required in one unit, making 
a minimum number of parts and all 
self-contained with equal distribu- 
tion of transmission load from the 
driving to the driven shafts, all self- 
oiled from the same reservoir of oil 
in the full size bottom of the usually 
circular gear housing. 


Extreme reduction is attained with 
maximum power in the transmission 
by having a revolving internal gear 
meshing with pinions on the pro- 
jected ends of the countershafts out- 
side of the main housing. The in- 
ternal gear together with the shaft 
couplings connected to the driving 
and the driven ends of the shafts are 
enclosed by attached housing ex- 
tensions which are both safety covers 
and protection to the gears and bear- 
ings from dust as well as providing a 
covering for safety. These features 
are exclusive and new in these gear 
reducers. 

There is no loss in efficiency due to 
the usual multiplicity of bearings 
and bearing surfaces, there being no 
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inside bearings that may become 
oil clogged, run dry, etc., by inability 
to inspect. All the parts are large, 
plain and _ sufficiently powerful to 
transmit the load _ specified , with 
ample safety. All parts are of stand- 
ard design and construction, made as 
durable as modern methods and ma- 
terials can provide that they may be 
quickly and easily replaced in emer- 
gency. 


Any ratio desired of speed change 
between driving motor and driven 
machine may be affected within the 
limits of gear ratios, with either in- 
creased or decreased final drive 
speed to meet transmission require- 
ments on the final drive. There are 
no overhung pins on overhung in- 
ternal gears, no stationary or revolv- 
ing disc supports, no stationary nor 
revolving internal gears within the 
reducer housing. 

It is claimed that these reducers 
may be run to the right hand or left 
hand with equal facility by revers- 
ing the direction of driving motor 
and will provide equal results in the 
transmission of power running con- 
stantly in the same direction or al- 
ternately reversing. The drive shaft 
and the driven shaft always revolve 
in the same direction of rotation with 
any ratio of reduction. 

These reducers are furnished for 
direct connected shaft drives to con- 
veyors or elevators in place of the 
chain or belt types, and are located 
between the motor and the driven 
unit occupying a minimum of snace 
and eliminating excessive supports 
as for exposed transmission shafting, 
pulleys, sprockets, chains, etc., ete. 
and eliminating the excessive outside 
erection labor by substituting the in- 
stallation of the spur gear reducer 
fitted complete in the gear factory 
and shipped ready to set in place. 

The Albaugh-Dover Mfg. Company 
furnish these units for any capacity 
and ratios within the limits that gov- 
ern gear teeth ratios, and for dura- 
bility and low cost in service are not 
to be compared with any other speed 
reducer on friction bearings with 
their possibilities of misalignment, 
cutting, heating, etc. There are no 
multiplicity of shafts overlapping 
each other with duplicate sets of 
friction bearings within the housing 
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The Jeffrey Rigid Hammer Crusher 


a new type machine designed es- 

pecially to reduce in one operation 
run-of-mine coal to a uniform product 
consisting of smaller sized pieces with 
a less amount of fines than has here- 
tofore been practical with coal crush- 
ers. Other types of crushers have 
been successful for producing uniform- 
ly sized material from 1%4-in. mesh 
upwards, but for a smaller uniformly 
sized product it has been necessary 
to screen out and re-pass through 
the crusher oversized pieces until the 
desired result is obtained. This nat- 
urally cuts down the capacity, and, 
at the same time adds the expense 
of additional equipment. 

The problem confronting Jeffrey en- 
gineers has been to build a crusher 
which will produce a small uniformly 
sized product in a single operation 
with the minimum of fines. Such a 
smaller sized product is required for 
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chain grate stokers, for preliminary 
reduction in pulverized fuel plants, 
and is also often desirable for prepar- 
ing inferior fuels for clean and quick 
combustion. 

The problem is solved in the new 
Jeffrey Rigid Hammer Crusher which 
receives run-of-mine coal and crushes 
it in one operation to uniformly sized 
pieces of any desired size. In a test 
under actual plant operating condi- 
tions a 42x36 Rigid Hammer Crusher 
consumed only 4 Horse Power per 
ton per hour when crushing at the rate 
of 100 tons per hour. The product 
from the same test showed: 


Mesh Screen 
Mesh Screen 
Mesh Screen 
Mesh Screen 
6-Mesh Screen 
10-Mesh Screen 
20-Mesh Screen 


99% through %-in. 
86% through %-in. 
67% through %-in. 
44% through 4-in. 
30% through 
21% through 
11% through 




















The Jeffrey Rigid Hammer Crusher. 
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With an assortment of machine sizes 
and by adjustments within each size, 
a complete range of capacities and 
products from a few tons to hundreds 
of tons per hour is available. The 
adjustments are made in the breaker 
plate or screen bar spacing, also by 
regulating the speed of the crusher 
rotor. The same adjustments make 
it possible to produce large or small 
pieces with any one of the machine 
sizes. In the test related above the 
screen bars spaced %-in. apart and 
the rotor was running 220 revolutions 
per minute. 

The Jeffrey Rigid Hammer Crusher 
will work satisfactorily on all grades 
of coal, and after preliminary ad- 
justments to make the desired prod- 
uct, only the minimum of care and 
attention is required. 

The construction is heavy through- 
out and all wearing parts are renew- 
able, including inside frame liners and 
the breaker plate. The rotor consists 
of an extra heavy shaft on which 
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steel discs and steel through rods 
holding the crushing teeth are mounted 
The heavy manganese teeth have six 
wearing corners which are brought 
into service by simply turning a fresh 
corner to the work side. The general 
appearance and arrangement of the 
crusher teeth is shown in figure 1. 

The lined breaker plate which forms 
one end of the upper frame is hinged 
providing easy access to the crusher 
rotor. An adjusting screw, shown on 
photo No. 1, regulates the space be- 
tween the breaker plate and the 
crusher teeth. A drop bottom screen 
frame illustrated in the same photo 
operated through weight levers is 
available for the release of overloads, 
for removing tramp iron, or other 
foreign material. 

A heavy flywheel type drive pulley 
adds momentum to the rotor but is 
affixed to the shaft by a _ breaking 
pin connection which protects the 
working parts from damage _ should 
obstruction get into the machine. 





































Bay City1 6-B Crane 
excavator equipped 
with Climax ‘‘Trust- 
worthy’? Engines at 
work widening Dixie 
Highway near Pont- 
iac, Mich. Job estim- 
ated to take 7 weeks. 
Finished in 4 weeks. 





”” 


Climax ‘‘Trustworthy 
used as Standard Equipment by: 


Bay City Dredge Works, Bay City, 
Mich 


Brown Hoisting Machinery Co. Cleve- 
land, Ohio 

Byers Machine Co., Ravenna, Ohio 

Equitable Asphalt Maintenance Co., 
Kansas City, Mo. 

Fate-Root-Heath Co., Plymouth, Ohio 

— _— Tractor Co., Big Rapids, 


Mich. 
Greiman Ditcher Co., Inc, Garner, 
Iowa 


J. T. Tractor Co,, Cleveland, Ohio 
Kennison Mfg. Co., Solomon, Kans. 
Keystone Driller Co., Beaver Falls, Pa. 
Lidgerwood Mfg. Co., New York, N. Y. 
Link-Belt Co., Chicago, II. 
Locomotive Crane Co., of America, 
Champaign, IIl. 
McMyler-Interstate Co., Cleveland, 


Ohio 

Mid-West Locomotive Works, Cincin- 
nati, Ohio 

Mundie Manufacturing Co., Peru, Ill. 

J. S. Mundy Hoisting Engine Co., 
Newark, N. J. 

Northwest Engineering Co., 
Chicago, Ill. 

QO. K. Clutch & Machinery Co., 
Columbia, Pa. 

Orton & Steinbrenner Co., 
Chicago, Ill 

Parsons Co., Newton, lowa 

Rix Compressed Air & Drill Co., 
San Francisco, Calif. 

Russell Co., Massillon, Ohio 

Vulcan Iron Works, Wilkes- 
Barre, Pa. 

Geo. D. Whitcomb Co., Ro- 
chelle, Ill. 

Wisconsin Farm Tractor Co., 
Sauk City, Wis. 
& Young Engine Co., Oil 
City, Pa. 
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Engines are 
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It Couldnt Be Done 
BUT~ 


Climax The Trustworthy 
Engine Didnt Know That 
and Went Ahead and 


DID IT/ 


Contractors are every day doing the 
things they thought were impossible before 
they equipped with— 
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The ‘‘Trustworthy’’ Engine 


Write for Catalog 


CLIMAX ENGINEERING CO. 
13 W. 18th Avenue 


Also Builders of Climax Refrigerating Units 


Clinton, Iowa 


Los Angeles Branch: 1001 N. Orange Drive, Hollywood, Calif. 
Cleveland Branch: 855 Leader-News Bldg., Cleveland, Ohio 
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STEAM SHOVELS 

1—Type “B” Erie Combination Steam 
Shovel and Crane. Shop No. 2050. 
New in 1922. Caterpillars. Standard 
shovel boom with 34-yd. dipper. 36-ft. 
crane boom, bucket operating drums 
and 34-yd. clam shell. 

1—Erie B. Shop Nos. 143, and 1219, trac- 
tion wheels, 34-yd. dipper. 

1—Type O Thew, Shop No. 1777, extra 
high lift, 4-yd. dipper, traction wheels, 


1—18B Buc rus, Shop No. 1870, traction 
9 cm hyd. dipper. 

2—70-C Bucyrus, Shop Nos. 1195 and 
1197, 2%4-yd. dippers. 

3—70-ton Bucyrus Shop Nos. 939, 977 
and 1233, 2%-yd. dippers. 

2—60C Bucyrus, Shop Nos. 1286 and 


1388, 2%4-yd. 


1—45-C Bucyrus. Shop No. 1202. Rail- 
road type, 13%4-yd. dipper. 

2—Model 60 Marion, ed Nos. 1301 and 
2238, 2%-yd. dipper 

1—Model ‘75 Maite.” ‘Shop No. 2112, 
2%-yd. or 4-yd. dipper. 

1—Model 80 Marion, Shop No. 1312, 4- = 


1—95- C Bucyrus, Shop No. 1235, 4- yd. o 
5-yd. dipper. 
STEAM SHOVEL PARTS 
1—Boom for Marion 60 or 61 Shovel, 
length 35 ft., 22-ft. dipper arm, 1%: 
yd. dipper, long jack arms, etc. 


SIDE DUMP CARS 
59—16-yd. Western Air Dump Cars. 
31—12-yd. Western Air Dump Cars, 19-ft. 

beds, box girder doors. 

11—12- yd. Western Air Dump Cars, 19-ft. 
beds, box girder doors, vertical dump 
cylinders, 60,000 Ib. capacity trucks. 

11—12-yd. Western Air Dump Cars, Truss- 
Rod Doors, 26-ft. beds. 

4—12-yd. Oliver Hand Dump Cars. 

12—8-yd. Western, 36-in. gauge, 
truck cars. 

7—5-yd. K. & J. 36-in. gauge Side Dump 
Cars, steel draw sills and steel lined 
wood beds. 

24—4-yd. Western 36-in. Gauge Cars. 

8—4-yd. Continental 36-in. Gauge Cars. 


SPREADER CARS 
2—Std. gauge Western Spreader Cars. 
1—36-in. gauge Oliver Spreader Car. 
1—36-in. Western Spreader Car. 


LOCOMOTIVES—Standard Gauge 

1—19x26 “co 6-wheeled Switcher, with 
tender. hop No. 48215. New 1918. 
Weight 63 tons. 180 lb. steam pressure. 

1—19x24 Baldwin 6-wheeled Saddle Tank. 


double 


Shop No. 49553, built 1918. Weight 
67 tons, air brakes, 180 Ibs. steam 
pressure. 


1—18x24 Brooks 6-wheeled Switcher, with 
tender, Shop No. 1778. Wt., 50 tons. 

1—17x24 Davenport 6-wheeled "Switcher, 
with tender. Shop No. 1268. Steam 
pressure 180 Ibs. Wt., 47 tons. 

1—17x24 Schnectady 6- wheeled Switcher 
with tender. Shop No. 2956. Wt. 44 
tons. 

1—-16x24 Porter 6-wheeled Saddle Tank, 
Shop No. 6065. Built 1918. Weight, 
56 tons, 180 lb. steam pressure. 

1—16x24 Vulcan 4-wheeled Switcher, with 
tender, Shop No. 1764. Steam pres- 
sure 180 lbs. Weight 40 tons. 


—FOR SALE OR RENT 











2—16x24 Davenport 4-wheeled Switchers, 
with tenders. Shop Nos. 860 and 861. 
Steam pressure, 170 Ibs. Wt., 38 tons. 


1—13x18 American Saddle Tank. Shop 
No. 55248, built 1916. Wt. 32 tons. 
1—11x16 Davenport 4-wheeled Saddle 
Tank Locomotive. Shop No. 1027. 


Wt. 20 tons. Steam brakes. 
42-IN. GAUG 
1—11x16 Vulcan 4-wheel 
Shop No. 3085. 
boiler, 


E 
Saddle Tank. 
Steel cab, A.S.M.E. 
165 lb. pressure. 
36-IN. GAUGE 
2—11x16 Davenport Dinkies. 
2020 and 2027. New in 1925, used six 
weeks. Weight 21 tons. 
-11x16 Porter Dinkey, Shop No. 6717. 
New in 1922. Wt. 21 tons. 


Shop Nos. 


1—9x14 Vulcan Dinkey. Shop No. 1675. 
Weight 14 tons. 
my 24-IN. GAUGE 

3—7x12 Davenport Dinkies. Shop Nos. 


1202, 1411 and 1524. Weight 9 tons. 


1—7x12 Vulcan Dinkey. Shop No. 2345. 
Weight 9 tons. 

1—6x10 Davenport Side Tank Dinkey. 
Shop No. 1307. Wt. 7 tons. 


DRAGLINE EXCAVATORS 

3—Class 24 yon Steam, Shop Nos. 
3445, 3500 and 3671, skids and rollers, 
85-ft. to 100-ft. booms; 3%, 4% or 
5-yd. Page buckets. 

1—Class 20 Bucyrus, steam. Shop No. 
813, skids, 85-ft. boom, 3-yd. Page 
bucket. 

2—Class 14 Bucyrus, steam. Shop Nos. 
3387 and 748, caterpillars. 60-ft. 
booms, 2-yd. Page buckets. 

ore 210 P & H, gasoline, Shop No. 
1077, New 1920, 48-ft. boom, 14-yd. 
Page bucket, caterpillars, 


CRANES 
1—Type “B” Erie Combination Crane and 


Steam Shovel. Shop No. 2050. New in 
1922, Caterpillars, 36-ft. crane boom, 
bucket- operating drums, %-yd. clam 


shell; also standard steam shovel equip- 
ment with 34-yd. dipper. 
1—Type “B” Erie Crane, Shop No. 1219. 
32-ft. boom, bucket-operating drums. 
od yd. W illiams clam shell. 
1—10-ton Industrial, 4-wheeled. 
1989. 40-ft. boom, 
1—20-ton McMyler, 8 


Shop No. 
bucket operating. 
‘oo Shop No, 


388, 45-ft. boom, 1%-yd. O. & 
clam. 

1—Gantry Crane. New in 1919; 48-ft. 
900m, 15-ton cap. at 18-ft. radius; 7-ft. 
10%4-in. gauge, 12-ft. wheelbase, self- 
propelling. Base of boom 17 ft. above 
track. Bucket-operating drums. Wt. 
50 tons. 

MISCELLANEOUS 

1—2-ft. Erie Crane Boom with Drum. 

1—10-ton Austin Gasoline Road ~~ 

1—8-ft. Austin Giant Road Grader 

1—6x1 D.c., DD. Lidgerwecd”” Hoist, with 

36x90-in. i 


boiler. 
1—6%x10 D.C., D.D. 
strapped boiler. 
a. 0 D.C., D.D. Lambert 
1—7x10- 'D.C., D.D. Flory Hoist, 
yd. Page Dragline Bucket. 
2 . Page Dragline Buckets. 
1—1%4-yd. Brown Hoist Clam Shell Bucket. 
ae 1%-yd. Clam Shell Buckets. 
2—14 antl S. Coal Loading Clam Shell 
Bu 
1—100-hp. Nagel Boiler, A.S.ME., 
pressure. 


American Hoist, with butt 


Hoist, without 


without boiler. 


125-lb. steam 


CLAPP, RILEY & HALL EQUIPMENT CO. 
14 SOUTH CANAL STREET, CHICAGO 


























““SPECIAL’’ 


Practically New Equipment—Priced Right 


LOCOMOTIVES 


6—Porter standard gauge saddle tank cylinders 14 x 22, weight 42 tons, 
new last year. Shop Nos. 6768, 6769, 6770, 6771, 6772, 6773. 


6—Porter 36 inch gauge saddle tank 10 x 16 cylinders, weight 18 tons, 
new last year. Shop Nos. 4619, 4667, 6804, 6805, 6883, 6884. 


1—Davenport, standard gauge, saddle tank cylinders 10 x 16, weight 
20 tons. Shop No. 1497. 
STEAM SHOVELS 


1—Bucyrus 50B on caterpillars 134 yard dipper, 26 ft. boom, 17 ft. 
dipper stick, new last year. Shop No. 4047. 


2—Bucyrus 78C 3 yard rock dipper, 30 ft. boom, 19 ft. dipper stick, | on 

caterpillars, | on R. R. trucks, new last year. Shop Nos. 3995, 4124. 
DRILLS 

4—Keystone, well drills, sizes 34% and 51%. 

23—Ingersoll-Rand Jackhammers. 

5—Ingersoll-Rand Calyx drills—2 with pumps. 

3—Tripod Drills—2 I-R, | Sullivan. 

8—Waugh Denver Rock Drills—Model 31. 

6—Waugh Denver Rock Drills—Model 21. 


COMPLETE CRUSHER PLANT 


Consisting of—| size 714, | size 5 Austin crushers, 2 Elevators with extra 
buckets, links and sprocket—| double Rotary Screen, 65 H. P. Engine, 
125 H. P. boiler, air compressor—4, 2 yd. steel cars— |, 8 x 10 and I, 
5x 7 Hoists. Capacity 500 cu. yds. per day. 
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Large stock of gasoline locomotives for narrow gauge. Steam, gasoline 
and electric hoists. Derricks, stiff leg and guy. 


Write for our New Stock List, No. 98 


If you don’t see listed what you want, write us. We may have it. 


Equipment Corporation of America 


Philadelphia CHICAGO, ILL. Pittsburgh 
660 Land Title Bldg. 1460 Roanoke Bldg. 860 Empire Bldg. 
Phone Rittenhouse 5498 Phone Randolph 6586 Phone Smithfield 1502 
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ELECTRIC MOTORS 


for Quarries and Pits— 


Send for our Monthly Bargain Sheet and get our prices. 
This is only a partial list. 











THREE-PHASE, 60 CYCLE MOTORS, 220 OR THREE-PHASE, 25 CYCLE MOTORS, 220 OR 
440 VOLTS Qu. H.P. 440 VOLTS Speed 

Qu. H.P. Speed 1 10 G. E., form M, slip-ring........... 750 
1 35 G. E., form K, to American, single 1 10 Westinghouse, type HF, slip ring.... 715 
stage centrifugal pump.............. 870 3 10 G. E., type I, form M, slip ring... 750 

DR ae Oe Sera ee 720 4 10 Wagner, type BP, new............. 750 
1 40 Westinghouse, type CW, slip ring... 1160 1 15 Watson, type KH 720 
fe) CRVAEDET, SIDE BP ..0.ccccnccssccses 1140 .§ es “ 
1 40 Westinghouse, type CS ............. 870 4 20 G ge Pela 750 
1 40 Westinghouse, type CS ............. 695 1 2 G. E.. fom K... 750 
1 40 Westinghouse, MW, slip ring....-... 850 1 30 Fairbanks-Morse 750 
ee RE: oc, anc enn sneseesce 580 1 30 ~=Allis-Chalmers, 720 
1 50 #£=Fairbanks-Morse, type BV slip ring..1200 i a Se Se | eee 750 
1 50 #£4Allis-Chalmers, type AN ........... 1160 l 35 G. E., type I, form M, slip ring.... 750 
1 50 G. E., type I, form M, slip ring... 700 1 37 G. 2. BEPC, DOU MOOS... cccceses 750 
1 50 Westinghouse, type CS ............. 870 1 Ue Sy ee OE Re err 1500 
1 50 Allis-Chalmers, type AN............ 850 1 SD Ge Bin BEE Bie cpap ececcccccccececes 750 
1 50 Westinghouse, HF, slip ring........ 680 1 40 Allis-Chalmers, AN.......cccccccece 750 
[ 95 GG. He, Seem TK, SOOO ©... ccc cccccccs 1800 1 = Se RS Ce 1500 
2 75 G. E., type I, form M, slip ring... 860 29 50  Allis-Chalmers, OOS ERs 750 
1 §, * 82 "heen ere +. 600 1 50  Fairbanks-Morse, type B ........... 750 
1 75 Westinghouse, type CW, slip ring... 435 1 50 G. E., type I, form M, slip ring.... 750 
1 100 Westinghouse, type CS ............. 870 1 60  Allis-Chalmers, OUR: BE sce sccscues 720 
1 100 Allis-Chalmers, slip ring, 9200 oo. ae 2 60 lp 3 OE eR eae 720 
1 100 Westinghouse, type CW, slip ring... 865 1 75 Westinghouse, CI, hoist, motors..... 500 
2 100 Westinghouse, type CW, slip ring.... 350 1 100 Westinghouse, CW, slip ring ........ 750 
aaa 900 1 100 G. E., type I, form M slip ring.... 750 
1 150 Allis-Chalmers, 2200 v.............. 580 1 100 Wagner, type BR, slip ring......... 710 
1 250 Westinghouse, type C............... 850 1 112 G. EK, ITC, form M, slip ring...... 710 
1 250 TFairbanks-Morse, type HV ball bear- 1 12 G. E., ag Fe .cvwccccscccccccccccs 500 
¢ Se Se 600 1 150 G. E., type I, form ™M slip ring..... 750 
2 250 G. E., type I, form M, slip ring... 385 1 150 Allis- ed type ANY, slip ring 750 
1 300 G. E., type I, form M, slip ring..... 1200 1 200 Burke, 440 V....ccccccccccccccccces - 500 
Many bargains in used motors—reconditioned like new—America’s largest stock of its kind— 


e rent motors and exchange. 


16th and Lincoln Sts. RFGORY, Chicago, Ill. 


CHICAGO, ILLINOIS 





NEW and RELAYING RAILS 





New and Relaying Rails (all sizes); Spikes, Bolts, Angle Bars; 
Track Accessories on hand for immediate shipment at all times. 


Give us a call. 





SONKEN-GALAMBA CORPORATION 


(Kaw Station) Kansas City, Kans. 











CONTRACTORS’ EQUIPMENT FOR SALE 
Sh ta tet clase mommantenl condi: | scll-Rand “be. driven ‘compres. | ELECTRIC HOIST 

















tion and guaranteed, being com- sor, built for 30 Ib. terminal air = a - f 
plete with all fittings, same as are pressure. Capacity 1000 ft. i—Wm. A. Box Iron Works Com- 
furnished on new machines: pany Electric Hoister, No. 80- 
1— 396-ft. Class WB-2 Sullivan, 2 16688. Rope Speed 700 ft., P.M. 
stage. Pull 5500 lb., double drums 42x 
58-ft. Norwalk 2 stage. | 29 in. Complete with ee 
. Class WB-2 Sullivan, 2 G.E. motor, 3 ph., 60 cy., ( 
ai SAVE MONEY v., 690 r.p.m. (This equipment 
. Class A _ Ingersoll-Ser- practically new.) 
t b b . 
yerig | versoll- uying one 
ft . Imperial X-2 Ingersoll y y ‘ STEAM ENGINES 
1—1056-ft. Imperial X-3 Ingersoll- of these Machines ay eX 
Rand. 1—18x36 L. H. Murray Corliss. 
1—2394-ft. Imperial X-3 Corliss 1-—14x36 R. H. Hamilton Corliss. 
Ingersoll-Rand. 1—14x36 L. H. Murray Corliss. 
The above all designed and _ built All d 
for 100 to 150 Ib. steam pressure 1—200-hp. S. Freeman & Son In- guarantee 
and to deliver air at 80 to 120 Ib. ternal Fired Boiler. first class 


McNEAL MACHINERY COMPANY Joplin, Missouri 











[USED EQt 





UIPMENT 





SAMRAT AND QUARRY 10s 





1—Model 29 Osgood. Standard re- 


_ 


~ 


- 


FOR SALE OR RENT 


STEAM SHOVELS CRANE DRAGLINES—Cont. 


1—Class 14 Bucyrus, steam operat- 


. UW n | 1—Northwest, Model 105, gasoline, ed, on caterpillars, 60-ft. boom, 
volving. Shop No. 1117, mount- | standard caterpillar, 40-ft. 2-yd. Page bucket. (New July, 
ed on all steel tread caterpillars, | boom, bucket handling. 1922). 

20-ft. boom, 16-ft. dipper han- | 


1—Class 24 Bucyrus, steam oper- 


| TRACTORS ated, skids and rollers, 100-ft. 
49, | 


dle, l-yd. dipper. 





-70-C Bucyrus. Shop No. 17 boom, 3%-yd. bucket. ‘ 
Standard gauge, railroad, 2%- | , ; é 1—Monighan 2-T Walker. Oil 
yd. dipper. 3—10-ton Holt Caterpillars, cae n, 60-ft. boom. 2 cu. yd. 
: 7—5 Caton halen ucket. 
ISB Bucyrus, revolving. Shop | 7—5-ton Holt Caterpillars. No. ighs stes , 
No. 1764. Traction wheels, % | (These tractors have never been | }—No. 2 Monighan, steam oper- 
yd. dipper. | used except for demonstrating ated, skids and rollers, 70-ft. 
| 


boom,’ 2-yd. bucket 
a as - purposes. ) “ a eee — 
Type B Erie Revolving Steam 


: | 1—No. 2 Monighan, steam oper- 
Shovel, traction wheels, stand- 


| 
| 
| 
ard boom, %4-¥d. dipper. CYCLONE DRILLS | tom. 250. buce™ St 


Model 212 Marion (revolving). | 1—Page oil driven, mounted on 
Shop No. 4620, New Sept. 1923, | 2—No. 14 Junior Gasoline Traction | trucks, 100-hp. twin cylinder, 
mounted on trucks, 55-ft. boom, Big Blast Hole Drills. 5-in Charter Engine, 2-ft. boom, 
34-ft. dipper stick, 1%4-yd. dip- bits. Late machines. 2%e-yd. Page bue ket. 

per. 


-Model 28 Marion, standard re DRAGLINES | MISCELLANEOUS 


volving. Shop No. 2804, traction 1 —_ =, oo for Model 18 
ele 6 -v i er SLOOK € 
Wheels, %%-yd. dipper. 1—Class 210 P & H Gasoline. No. | 1—2 


: , 2-yd. Hayward Orange Peel 
Little Giant Railway type, stan- 1349, on caterpillars 76-hp Bucket. 
dard gauge, equipped — with Twin City Engine. 48-ft. boom, | 1—3-yd. Hayward Orange Peel 
standard boom, 1'%4-yd. dipper. | 1%-yd. bucket. { Bucket. 


The above list is constantly changing. No matter what your machinery re- 


quirements are, write us— we may have it. 


BECK & BABB, 29 South La Salle Street 
CHICAGO, ILL. 








ew We 

















FOR SALE 
DUMP CARS—Etc. 


22—Standard Gauge 6 yd. capacity 2 way Dump Cars, Re- 
built with New Bodies, etc. 


7—Standard Gauge 12 yd., capacity Dump Cars. 


—STEAM SHOVELS— 


1—Marion “21” on caterpillars, °4 yd., with clam-shell 
and Dragline attachment: Used only 60 
days since built, Overhauled. 








Locomotives, Narrow and Standard Gauge, ete. 





Southern Iron & Equipment Co. | 


(Est. 1889) 
ATLANTA, GA. 
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CRANES 

1—NORTHWEST, Model No. 105, Gasoline 
Crawler Crane, new Jan., 1925, ALL STEEL 
CATERPILLARS, 40 ft. boom; bucket oper- 
ating; used 60 days. 

1—TYPE B ERIE, Steam Crawler Crane, Shop 
No. 2600, new 1923, ALL STEEL CATER- 
PILLARS, 40 ft. boom, bucket operating; 
used six months. 

1—20-ton, 8-wheel OHIO, Locomotive Crane, Shop 
No. 3631, new 1924, A.S.M.E. & Mass. boiler, 
50 ft. boom, bucket operating, M.C.B. trucks, 
perfect condition. 

DUMP CARS 

50—4-yd. & 5-yd. 36-in. gauge, WESTERN and 
KOPPEL, Heavy Duty, STEEL DRAFT 
BEAMS, new 1924, first-class condition, 


GREY STEEL PRODUCTS COMPANY 
{11 Broadway, New York, N. Y. 


Stone Crushing Plant Complete 


—7% F Telsmith Gyratory Primary. 
1—39’ O Telsmith Belt Elevator. 
1—48” x 10’ Scalping Screen, 

1—4 E Telsmith Gyratory. 

1—70’ Telsmith Belt Elevator. 
1—48”x18’ Telsmith Heavy Duty Screen. 
1—Bin 42’ x 18’ x 20’. 

1—Bin 10’ x 16’ x 12’, 


Located at Rochester, N. Y. 


THE MILLER EQUIPMENT CO., Inc. 
Industrial Equipment and Machinery 
503 Dillaye Building, SYRACUSE, N. Y. 








FOR SALE 


1—60 H.P. Muncie Oil Engine complete with all 
ey equipment. This engine was bought 


1-8" “eerie Type HHD Centrifugal Dredge Pump 
complete with vacuum and pressure gauges, 
inside flap valve, ejector and one spare run- 
ner or impeller. 

1—8”x4’ action _— Coupling, nearly new. 

2—8”x2’ Discharge Hose Couplings. 

1—8”x4’ oe Hose Couplings. 


1—Sauerman Yard Drag-Line complete with 
600 ft. of Mis Cableway Cable. No hoist 
engine. 


This machinery, used about sixty days, has 
been well cared for, and is as good as new. 


J. F. McIntyre & Sons Inc. 
PINE BLUFF, ARK. 


FOR SALE 


LOCOMOTIVE CRANE 


BROWNING, standard gauge, eight 
wheels, double drums, 46’ boom, one yard 
bucket, used about seven months and in 
A-1 condition. Rare bargain and better 
wire us if interested. 


ATLANTA LOCOMOTIVE & 
EQUIPMENT COMPANY 


Fourth National Bank Building 
ATLANTA, GEORGIA 








FOR SALE—TRAMWAY 


American Steel & Wire Co. Tramway, 
length 1% miles, capacity about 40 
tons per hour, including all cables 
and station and tower fittings, etc. 
Complete and ready for shipment. 
Used only a few months. Address 
Owner 


J. B. PRESTON CO., INC. 
25 Broad St. New York, N. Y. 


Used Equipment 


8%"”x8” S.D.D.C. Lidgerwood Hoists. 
7”x12” §.D.D.C. American Hoists. 
10”x6”x12” Horizontal Duplex Pumps. 
10”x6”x10” Horizontal Duplex Pumps. 
bx box 6” Horizontal Duplex Pumps. 
4y,’ "x 294"'x4" Horizontal Duplex Pumps. 
88 ft. to 92 ft. Masts, 23 in. Dia. at 
center. 
42 ft. to 52 ft. Booms, 12 in. Butt, 9 
in. at end. 
Steel and Wood Blocks, 8” to 14” sizes. 
Large assortment Steel Tanks. 


WESTERN MARINE AND SALV- 
AGE COMPANY, 


Desk S Alexandria, Virginia 








gem yor 
McMyler 25 ton 50’ Boo 
. & 8. 7 ton 8 Wheel 40’ Boom. 
& S. 12 ton Cat. Gas., 40’-50’ Boom. 
tle Giant 35’ Boom % Bucket. 
SHOVELS 
Marion 36 Caterpillars high lift. 
— 36 Caterpillars 1% yd, 
Bucyrus 14 B Caterpillars. 
rg" 18, Oe Cat. 
206, -yd. Combinations. 
” CRUSHERS 
11x20 Aurora Portable with Bucket Eleva- 
tor, Screen and Portable Bins. 
7x10 Allis Chalmers Jaw. 
No. 8C, 10x4 Jaw Crusher. 
Locomotives. Boilers, Air Compressors, Cars, 
Draglines and Other Equipment. 


F. MAYER 
Monadnock Building Chicago, Ill. 











FOR SALE OR RENT 


1—Marion steam shovel model 37, caterpillar, 
new in 1924, 1% yd. dipper. 

2—Marion model 31, caterpillar, 1 yd. dipper, 
also crane equipment with each shovel. 

1—Northwest caterpillar gasoline shovel % yd. 


dipper. 
a traction wheel, % yd. dipper, new in 


1—McMyler caterpillar steam crane, 40 ft. 
boom, new last October, 
a type B, traction wheel crane, 36 ft. 


2—Porter 36” 18 ton loco. 
20—4 yd. dump cars, 150 tons, 50 lb. relaying 
rail with switches, etc. 
Write for Bulletin No. 13, covering all Classes 
of Heavy Equipment. 
DOLAN-TUCKER-SMITH EQUIPMENT 
& SUPPLY CO. 
53 W. Jackson Blvd. Chicago, Til. 
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Martin’s Rebuilt Machinery Bargains 
Crushers Jack Hammers 

Crushing Rolls Oil, Steam & Gas Engines 
Screens Asphalt Rock Crushing Plants 
Air Compressors Log Washer Plants 
Rock Drills Gravel Plants 


Send Your Inquiries to Martin’s—They Will Save You Money 
WRITE, WIRE OR PHONE—OUR EXPENSE 


E. A. MARTIN MACHINERY COMPANY, Joplin, Mo. 


MU TMT 








MACHINERY FOR i 


ROTARY CRUSHERS ‘ . BUSHING Spee se"ane” 
Three No. 1, Two No. 1% and One No. 2 Ty 10x16”, hres 10” n LWO "x36", 
Sturtevant Rotary Fine Crushers. Two 16x42", and one "24"x54” Crushing 
Rolls. Swing hammer mills and other types. 
DRYERS 
GYRATORY CRUSHERS Two 3’x20’, Three 4’x30’, One 5’x25’, One 
Two No. 3 Gates, One No. 4 Gates, Two No. 5%’x40", Two 6x60’, and One e; x60" Di- 
5 Gates, Two No. 6 Gates & McCully, Two rect Heat Rotary Dryers. One : 5°=23". py 
No. 7% Gates and Austin, Three No. 8 Gates 6’x30" Ruggles Coles type “*A’ and" 
& Traylor, One No. 9 Gates Gyratory Crush- 4’x20’ Ruggles Coles type ‘‘B’’ Double Shell 
ers. Rotary Dryers. ILNS 
JAW CRUSHERS One, 4’x40’, One 5’x50’, Two 6’x60’, One 
Three 9”x15”, One 10”x20”, Two 12x24”, One 6’x125’, One 7’x60’, Rotary Kilns. 
15”x30”, One 18”’x36”, One 24”x36”, and One SWING HAMMER & TUBE MILLS 
36”x42” Jaw Crushers. Fuller, Griffin, Hardinge and Raymond Mills. 


W. P. HEINEKEN, Engineer 


95 Liberty St., New York City, Tel., Hanover 2450 














FOR SALE 


600 — 50-Ton All 
Steel Double Hop- 
per Cars. 


(400 have rolled 
steel underframes 
and 200 have press- 
ed steel under- 
frames) 




















Complete specifications upon request 


BRIGGS & TURIVAS (Inc.) 
110 South Dearborn Street, Chicago, Illinois 


Railroad Cars and Equipment Scrapped Iron in all its Forms 
Freight Car Parts New Iron and Steel 
Relaying Rails and Fastenings Industrial Plants and Equipment 














RAILS LO JCOMOTIVES CARS 


Inspected and Guaranteed 


Get our prices on H-M Select Used Railway Equipment and H-M Relaying Rails. 
30% to 50% saving. All weights. Stocks at our 4 yards. Prompt shipment made from yard nearest 
destination saves freight. 


Locomotives and cars of every type in serviceable condition. 


Hyman-Michaels Company 


Peoples’ Gas Bldg., Chicago; New York, St. Louis, Pittsburgh, San Francisco 
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LOCOMOTIVE CRANES 


For Sale or Rent 


BROWNHOIST No. 9359, 7-ft. gauge, 4-wheel, 
ASME boiler, double drums, 44° 6” boom, com- 
plete with 1% cu. yd. clamshell. Like new. 
Used less than 6 months. 

OHIO 20-ton cap., 50’ boom, double drums, 8- 
wheel MCB, Massachusetts _ boiler. One year 
old. First class condition. 

McMYLER 14’ 6” gauge, steam operated, full 
revolving, 64 ft. boom, 2% yd. clamshell bucket. 


Philip T. 
KING 


“The Crane Man” 
50 CHURCH ST., NEW YORK CITY 


THOMAS HOIST 
100 H.P. Electric 
Two-Speed for Slackline 
Cableway Operation 


Entirely Rebuilt by Us 


THOMAS ELEVATOR CO. 


20 S. Hoyne Ave. Chicago, Ill. 

















FOR SALE 


1—Marion 21 Caterpillar %, yd. shovel, $4300. 
1—2-yd. Monighan dragline machine, $5000 


2—45-ton 6 wheel switching locomotives, $2000 
each. 


20—12-yd. Western air dump cars, $900 each. 
1—3%%-ton 24” gauge gas locomotive, $900. 


Miscellaneous excavating and crushing equip- 
ment of all kinds Write for list. 


F. E. HOUCK 


9 S. CLINTON ST., CHICAGO 
Tel. Main (417 


STEAM SHOVELS 


Marion 21 Crl., also Traction. 

Marion 36 and 37 Caterpillar. 

Osgood 18 Caterpillar, High-Lift. 

Erie B %-Yd. Crl., also Traction. 
Bucyrus and Thew Revolving Shovels 
Osgood, Bucyrus, Marion R. R. Shovels. 


Cars—Locomotives—Cranes 


Sale Or Rent 
34-Yard Marion Traction, Revolving 


W. R. WADDELL 
50 Church St., New York City 

















° 
Locomotive Crane 
40 TON 
A Real Crane at a Bargain 
Used Only Short While 


READY TO WORK 


Write or Wire 


ZELNICKER w ST.LOUIS 


Rails, Locomotives, Cars, Frogs, Switches, Etc. 





Save 14 to 2/3 of 

MANUFACTURER’S PRICES 

2—48" SYMONS Hor. Dise Crushers 

1— Buecyrus—45— R Steam Shovel M.C.B.— 
A.S.M.E. Boiler—150 Ib. steam. 

1—36"x75’ WEBSTER Pan Conveyor. 

I— Keystone Well Drill. 

1—Car Loader—HAISS. 

1—100 ton FAIRBANKS Track scale. 

3- Std. Gg. Electrie Locomotives 

1—DILLON—200 HP—HRT Boilers 150 Ib. stm. 

Gasoline operated Cranes, Shovels and = com- 
bination Draglines—Traction or ‘‘Crawler’’ 

Types, Ete. 


F. D. LINCOLN CO., Inc. 


50 Church Street, New York City 








Relaying Rails 
NEW.-RAILS - ACCESSORIES 
See our full page 


announcement 
on page 26 


1 Ton or I1GOO 


LBF re | 


PITTSBURGMPA NEW VORA CITY. © 


PITTSBURGH, PA. NEW YORK CITY 
JERSEY CITY - PHILADELPHIA ~ HAMILTON,O. 








FOR SALE 


Stone Crushing Plant complete with steam power 
plant and all accessories. Consists of No. 3 
Gyratory Crusher, 2) prs. 40x16 rolls, 2 prs. 
36x16 rolls, 1 pr. 30x20 rolls, 1 pr. 24x15 rolls, 
5 Neweygo Screens, 4 Trommel Screens with 
necessary elevators, transmission, many spare 
parts, ete. Two 150 H.P. R.T. Boilers, Two 100 
H.P. Horizontal Engines, air compressor, lighting 
plant, pumps, stack, pipe, fittings, pulleys, ete. 
Two storage tanks and everything to complete a 
well equipped plant for the manufacture of 


granules. All machinery in first class condition. 
Will sell at tremendous sacrifice if taken at 
once, Make your inspection and make us an 


offer. Will sell whole or part. Plant located 
at Maria Furnace near Gettysburg, Pa. 
SHELDON SLATE PRODUCTS COMPANY 
Granville, New York 
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3—314 yd. SHOVELS 


Railway Type, Mang. Dippers 
Crushers, #10, 9, 8, 7h, 6, 5, 4, 3 
Roll Crushers 


84x72, 36x60, 54x24, 18x30 


Jaw Crushers 
22x52’’, 12x20’’, 12x26’’, 20x24’’, 15x36” 
DISC CRUSHERS, 48’, 36’’, 24’, 18” 
120 H.P. Gasoline Engine 
(with Power Take Off) 


Kilns, Pulverizers, Elevators 


New 78x20 and 78x25 Screens and others. 


Ross Power Equipment Co. 


13 South Meridian St., Indianapolis, Ind. 














REBUILT EQUIPMENT 


I—No. 4144 Champion Jaw Crusher. 
Price, $750.00. 


1—9x15 Blake Jaw Crusher. Price, 
$650.00. 


I—No. 3 McCully Gyratory Crush- 
Price, $750.00. 


THE DAY & MADDOCK COMPANY 
West 82nd St., South of Denison Ave. 
CLEVELAND, OHIO 





MACHINE SHOP 
EQUIPMENT 


At Bargain Prices 


LATHES 
1—12"x5* Hendey, OQ. C.. oo isicices os $300.00 
1—14’’x6’ Hendey, Q. C., with pieoes 
Attachment.... 400.00 
1—18’’x6’ Milwaukee, Semi Q. Cc. 250.00 
1—18’’x8’ Milwaukee, Semi Q. C. 300.00 
1—16” Pratt & Whitney, SEM. 5 ctee 135.00 
MILLING MACHINES 
4—Pratt & Whitney, Lincoln Type— 
ere er ae e+ 1256.00 
1—No. 1% P ratt & W hitney, Hand. 75.00 
1—No. 1 Pratt & Whitney, Plain.... 175.00 
1—No. 2 Pratt & Whitney, Horiz.... 225.00 
1—No. 2 Kempsmith, Plain......... 175.00 
1—No. 3 Garvin, Plain............. 175.00 
DRILL PRESSES 
4—14”’ Plain Vertical—Each........ 60.00 
3 20” Vertical, Geared—Each...... 90.00 
1 23” PRT ATGOTOO 5.5.6 656 65 das oS 130.00 
1 24” Superior, Back Ge vared....... 225.00 


MISCELLANEOUS 


500—Pneumatic Drills, Riveters and Chippers 


7—Grinders (Emery and Tool) 
100— Motors (25 and 60 cycle) 


MACHINERY & SUPPLY 
CORPORATION 


Dept. 61 
JOPLIN, MO. 








“ew MOTORS 


GENERATORS 
We Buy—Sell 
REPAIR 
Exchange and Rent 
Substitute Motors 
Furnished for 
Emergency 

Send for Price Stock Bulletin 
CHICAGO ELECTRIC CO. 


740 W. Van Buren St., CHICAGO, ILL. 


"react atte 

















NEW ROLLER CHAIN 


at 
BARGAIN PRICES 
15,000 feet Link Belt Chain. Their 
specification No. R. C. 126. 
21,000 feet Whitney Mfg. Co.’s chain, 
their specification No. 471. 


Size 114” Pitch, 54’ Width, 54’ 
Ya 13,000 Ibs. Av., Ult. 
Strength. 


Will furnish in any quantity 


BRIGGS & TURIVAS 
INC. 
110 S. DEARBORN Si, CHICAGO, ILL. 





A Fractional HP Motor ora 
aomplete Powe 
Ss Plant 


@ 
SAVE 35 to 45% 


Buy Properly Rebuilt Electrical Power 
Equipment 


Every machine completely overhauled 
and tested — Guaranteed * 
Write for Stock Bulletin > 


The FUERST-FRIEDMAN Co. 


CLEVELAND, OHIO 








FOR SALE 


1—No. 4, 6 cylinder Kritzer Hydrator, Capacity 
5 tons crushed lime per hour. In good condition. 
Very reasonable terms. For further particulars 
address 


MATHIESON ALKALI WORKS (lnc. ) 
NIAGARA FALLS, N. Y. 














FOR SALE 
1—Lawson Automatic Loop Tramway, 1170 
feet. New. 
1—No. 4 Six Cyiinder Kritzer Lime Hydra- 


tor. 
THE EQUIPMENT SALES COMPANY 
Independent Life Bldg. Nashville, Tenn. 
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AMUN 


HOISTS 


Steam Electric and Gasoline 


Sheaves—New metal bushed 11" $5, 13" $6, 16" $7, 19" $10. 
Lathes—LeBlond Heavy duty 19" x 8’ Q.C. $300.00 each. 
Pumps—Brand new Scranton 6x534x6 $75.00 each. 


MALLORY MACHINERY CORPORATION, Baltimore, Md. 


ATT eA 





COMPRESSORS 
228’—10x10 Union, Class BL. 
245’—10x10 Ingersoll-Rand. 
298’—12x12 Curtis Vertical 
314’—12x12 Union, Class BO. 
355’—12x12x10 Ingersoll-Rand, Type FR 1, 
Steam (2). 
550’—16xl0x12 Bury, Class B 4 PP, 2-Stage. 
519’—18x11'4x12 Ingersoll-Sargeant, Class J. 
MONEY-BACK GUARANTEE 
Miles Machinery Co., Saginaw, Mich. 





FOR SALE 
1—Type A-1 Thew Steam Shovel, traction, good 
condition. 
6-ton Plymouth Gasoline Locomotive. 
1—3-yd. Western Dump Cars. 
Terms easy, price reasonable, immediate de 


livery. 
THE PERRY SAND CO. 
New Lexington, Ohio 


] 











FOR SALE 
USED 4 PLY RUBBER CONVEYOR BELT. 
19" x 34" x 280 ft. 
Good condition. $275.00 
CHW, Room 615 - 511 Locust Street 
St. Louis, Mo. 





STEAM SHOVEL FOR SALE 


Thew, Type O, % yard, traction wheels, 
shipper shaft crowd, full revolving, shop 
No. 1216; good working condition. Chi- 
cago. $2300 loaded. 


H. Y. SMITH CO., Milwaukee, Wis. 











FOR SALE 


One Lidgerwood Cableway, complete: one 
42" Raw Style Fuller Pulverizing Mill; one 
Foote Two-Bag Concrete Mixer with boiler; 
seven hundred feet of 6" steel Road Building 
Concrete Forms. Address Box 51 


PIT and QUARRY, 538 S. Clark St., Chicago. 








Strictly First Class 
25 LB. RELAY RAILS 
Mine or long lengths 
> L. OR L. C. L. SHIPMENT 
Big Saving in Price 


ZELNICKER in ST.LOUIS 








RAILS New and Relay 


ALL WEIGHTS AND SECTIONS 
FROGS—SWITCHES—TIE PLATES 


S. W. LINDHEIMER 


38 S. Dearborn St. Chicago, IIl. 





RAILS 


All sections, new and second hand. 


Centrally located. Also Cars of all kinds. 
Immediate shipment guaranteed. 
M. K. Frank 


Union Trust Bidg., 


Park Row Bldg., 
Pittsburgh, Pa. 


New York City 








FOR SALE 
1 Clyde 2-Drum Hoisting Engine 


W. M. RITTER LUMBER COMPANY 
Columbus, Ohio 











FOR SALE 


Draglines—Bueyrus, class 24 and 16 
Shovels—Bucyrus, Model 110-103-95- 80B. 
Cranes—Brown Hoist, 40 ton; Industrial, 25 ton. 
RR Cars—25 70-ton Brand New Steel Hoppers. 
Crushers—Gyratory, No. 9AC—No. SK AC, 
Jaw and Rolls r 7 Farrel, ste? 4 Jeffrey. 
. V. KONSBER 
312 7 “Clark St., Chicago 











| re 


wl 
fir 
w: 





i 














PIT AND QUARRY 111 











SURPLUS EQUIPMENT CRUSHERS 


(Buy it right off the job and get it cheap.) 




















. No. 5 Austin, with screens and elevators. 
Let me know your requirements, no matter No. 7 Austin No. 8K Gates, No. 9K Gates. 
what you need, and I will put you in touch with 36x48 Allis Chalmers Jaw, with motor. 
firms in your territory who have just what you ; 
want. 
A. T. McLEOD (Agent), BOILERS 
38 S. Dearborn St., CHICAGO 2—200 HP Dry Back Scotch Marine type, excel- 
lent, 140 lb. steam. 
100 HP Loco Fire Box type, 100 lb. steam. 
EQUIPMENT 
WANTED 150 ft. Ingersoll Belted Air go eee 
te pe P 0 ton Stiff Leg Derrick, 7x10 DD ist. 
1—18x16 Single Roll Crusher—Pennsylvania. Hh Oe ne M Type Y Oil eaten. 
McLanahan, or other good make, with or 36 in. gage 1-% and 4 yd. Dump Cars 
without elevator. Quote price, location and $8 ton 36 in. ga Whitcomb Gasoline Locomotive. 
full description. Address Box 60, Pit and VULCAN EQUIPMENT & MCHY. CO. 
Quarry, 538 S. Clark St., Chicago. Railway Exchange Bldg. St. Louis, Mo. 
FOR SALE FOR SALE 
1—P_ & H 206 gasoline crane, full caterpillar, % Sand and Gravel business in well located territory 
yd. clam shell bucket. Can furnish standard on St. Paul road; also suitable for tile and cement 
shovel attachment with % yd. dipper for blocks, sewer pipe, cement brick. Electrically 
same. Can also be arranged for dragline. equipped. Inquiries solicited. 
1—Thew gasoline shovel, full caterpillar, % yd. WISCONSIN RAPIDS SAND & 
dipper, high lift ov. GRAVEL co 
FRE ENS siiee z ss = 
Colonial Hotel, 494 Cass St. Milwaukee, Wis. P. O. Box 182, Wisconsin Rapids, Wis. 














FOR SALE WANTED 














One Model Bucyrus Railroad Type Ste No. 18 Schmidt Tube Mill. ‘ 
Shovel, oF BA dipper, in it’ stuns “coniibien. CLYDE HYDRATOR. In replying give 
$3500.60 ‘ ¢ b. New Ulm, Biamescte. | —* location, price and condition. 
ne large friction type car puller with 2 *o _ y T 
220 volt moter ant Belt + pen : EQUIPMENT SALES COMPANY 
Nas yi nn. 
209 Coughlan-Hickey Bldg., Mankato, Minn. Nashville, Tenn 
GASOLINE LOCOMOTIVE WANTED 
FOR SALE e . 
Nine ton, Model ‘“‘C’’ MINSTER, never been One Acme 7-A Crusher. Must be = 
used. Can be inspected at our works at any good condition. 
time. 36” gauge. Buda Motor. Price F.O.B. 
our works, $2,750.00, subject to prior sale. WARD SAND & GRAVEL Co. 
THE INDUSTRIAL EQUIPMENT CO. " 4 ichi 
115 E. Ohio St., Minster, O. Oxford Michigan 























e FOR SALE 
For Sale At A Sacrifice Two Sullivan Steam _ Drills No. =. F, Shop 
1—200 H.P. Gas Producer. Numbers 20,482 F.S.3 and 15,022 F.S.3 
1—100 H.P. Foos Gas Engine. These drills only slightly used and hor: 
A Complete Power Plant a, go i = oo oe 
NEW—A BARGAIN 
: WESTERN RIVERS COMPANY 
THE METRO-NITE COMPANY Point Pleasant, W. Va. 
333 Hartford Ave., Milwaukee, Wis. ‘ 
4 LOCOMOTIVE CRANES 
: FOR SALE . a 15 Ton—Orton & eee with 45” Magnet. 
2—Symons Disc Crushers, type C, size 36", Price $5,000. 
with or without a quantity of new parts. 10 eal with '% Ton Bucket. Price, 
In excellent condition ready for service. 
‘ ° : 10 Ton—Industrial with Hook. Price $2,000.00. 
Have been replaced with 48" size. Located in Chicago. Specifications upon request. 
A. J. O’NEILL COMPANY BRIGGS & TURIVAS 
1524 Chestnut Street 110 S. Dearborn St., Chicago, Illinois 
PHILADELPHIA, PA. 














36x42 CRUSHER 


FOR SALE AT SECOND-HAND PRICE 
A new Buchanan all steel sectional jaw crush- 


ae HL e I S e) is @} er with manganese steel jaws, cheek plates 


and toggle bearings. 
Hudson Terminal Bidg. pic NORTH RIVER GARNET COMPANY 


raged, t NEW YOR Business North River, N. Y. 
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A GOLD MINE CHEAP! 


(82 Acres of Gravel) 

















This piece (107 acres) 82 of which is gravel with 12 feet of plaster rock 
underneath makes an ideal pit. Plaster rock can be mined all winter— 
gravel all summer—making all year proposition. 

Two miles southwest from city limits—1!5 mile from concrete road. 
New York Central R. R. siding with good poss‘bilities of getting Pere 
Marquette siding. Reasonably priced. 


KINSEY & BUYS CO. 


421-429 Michigan Trust Bldg. GRAND RAPIDS, MICH. 











T . P ee — - = 1-34 yd. Marion Steam Shovel on wheels. 
Well drill man, ste ady work. Address Machines are in first class condition. 
? Liberal terms and priced right. 
J. W. VORHIS, Supt. 
Box 311 Seeniaae tn LINOIS ILLINOIS LIMESTONE Co. 


WANTED FOR SALE 


Robinson, Illinois 








1-Jeffrey Type K gasoline Wagon Loader. 














. COME AND SEE US 


Readers of PIT and QUARRY are always welcome at our 
office. Drop in for a visit. The editor will be glad to have a chat 
with you. Often you are in need of machinery or equipment, and 
we can be of special service to you and undoubtedly save you a 
lot of time. Look us up next time you are in Chicago. 


PIT and QUARRY 


Rand-McNally Bldg. 
538 S. Clark St. CHICAGO 
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Yours for Economical Stripping 


No longer is it necessary to have a lot of 
expensive teams or unreliable labor. One man 
with a Miami Fordson (one man) Power 
Scraper will remove all the overburden from 
the average pit or quarry. One hundred yards 


Costs are slashed squarely in half with this 
modern equipment. You will be surprised at 
the small initial investment, low depreciation, 
and low operating cost. 


Let us tell you more about it 

ever en hours i inatwo unare oo 1aul is y u ul. 

pi day's work. ep ee Write today. 
THE MIAMI TRAILER SCRAPER CO. 
615 S. Clay Street Troy, Ohio 


MIAMI22% SCRAPER 


Reg. U.S. Pat. Off. 

















SYMONS TERRY 
DERRICK 
Disc Crushers FITTINGS 


SYMONS BROTHERS CO. For General Construction 
; ; ; . and Material Handling 

Railway Exch. Bldg., Milwaukee, Wis. 

Chicago Office: 133 W. Washington St. AMERICAN-TERRY 

Los Angeles Office: 1462 Stanley Ave., DERRICK CoO. 


Hollywood. New York Office: 120 Broadway. 


— MENSY 
ESTABLUSHED I869 
Steam-Electric-Gasoline 


HOISTING EQUIPMENT 


Pennsylvania and Jacobus Aves. 
SOUTH KEARNY, N. J. 























WASH GRAVEL 
WITHOUT 
PUMPING 
EXPENSE 

If there is a stream in 
your neighborhood to fur- 


nish water power, pump 
with a 


HILL HYDRAULIC 
RAM 


You can get the new 
174 page Mundy 
publication by drop- 
ping a card. 








J. S. MUNDY HOISTING ENGINE CO. 
Newark, N. J., U. S. A. 


MUNDY HOISTS 


Made in 12 sizes 
Write for Free Catalogue 


Johnson Mfg. Co. 
301 Holly St., Seattle, Wash. 
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Works, 91-111 McDonough St., Joliet, Ill. 


Single 
Stage 
High 
Head 
{ rods F fs eh i 3 _ Ef- 
i toatl * ficiency 
t « i - 
( at? Swi tches Capacities 25 to 4,000 Gallons — 
Ao Order Joo Large - per minute. g 
Vone Joo Sma// Pumps for All Purposes 
FOR SERVICE COME 70 HEADQUARTERS ECONOMY PUMPING 
' - MACHINERY CO. 
; AND cou oa reeled Offices, 88-120 No. Curtis St., Chicago, II. 
oa Ol —h—) 6 oe 2 ‘ 





ww 











WE LOOK INTO THE EARTH 


By using Dia- 
mond Core Drills. 
We drill for Lime- 
stone, Gypsum, 
Tale, Fire Clay, 
Coal and all other 
minerals. 

We will gladly 
submit bids on 
drilling anywhere 
inthe United 
States, Canada, 
Mexico, or South 
America. 

Pennsylvania Drilling Co. 
DRILLING CONTRACTORS TRADE MARKS 


Pittsburgh, Pa. 


Perforated Metals and 
Screens of All Kinds 
Material in Stock 
Prompt Shipment 


Chicago Perforating Co. 


Patents Secured to Protect 
Inventions 


Royal E. Burnham 


Patent Attorney 





Continental Trust Bldg., Washington, D. C. 

















Friction Drives 


for driving excavating 
machinery by 
Oil Engines 





RANDOLPH-PERKINS CO. 
1216 First National Bank Bldg., 
Chicago, IIl. 


SWABY 











2435 West 24th Place 
CHICAGO, ILL. 
Tel. Canal 1459 
Ree Falah “Som | 


PUNXSUTAWNEY DRILLING & 
CONTRACTING CO. 
PUNXSUTAWNEY, PA. 

Diamond Drill Contractors 



























Coot Testing fire clay, limestone and other min- 
Dredging eral lands, using double core barrels. 
Pumps 
SWABY 
“TURING” DAW CO) OREO) NO NIBBTS 
co. CONTRACTORS 


HOFFMAN BROS. 





pt agg Illustration shows belted outfit 





t can also be supplied direct PUNXSUTAWNEY, PA. 
cnpeeee. connected to Vertical Engine upon WE DRILL FOR FIRE CLAY, LIMESTONE, SOAP- 
same base. STONE, GYPSUM, ROCK SALT AND ALL OTHER 





MINERALS USING DIAMOND CORE DRILLS 
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It pays to buyfa‘good product in the 
first place. Frequent replacements 
soon eat up profits. We build only 
QUALITY Centrifugal Pumps. Send 
for Bulletin No. 206-P. 


PENNSYLVANIA PUMP & COMPRESSOR CO 
Main Office and Works: Easton, Pa. 








AUSTIN SUPER CRUSHERS 


These extremely rigid crushers have been designed for crushing 
hard rock and gravel to the small sizes required for road sur- 
facing and reinforced concrete construction. They are built in 
in sizes corresponding to the Austin Standard No. 3, No. 4 and 
No. 5 crushers. 


Write today for a copy of the special bulletin describing Austin 
Super Crushers in detail. 


AUSTIN MANUFACTURING CO. 


Established 1858 
400 N. Michigan Ave. - - - CHICAGO 











“FARREL” CRUSHERS 
— World Famous— 


Thousands in use on the hardest rock. Built in all 
sizes, 6’’x3"’ to 60’’x48’’. Complete rock crushing 
plants designed and equipped, also sand and gravel, 
washing and screening plants. 


Send for latest bulletin E. 


Earle C. Bacon, Inc., Engineers, 26 Cortlandt St., New York 

















MS GANN MANUFACTURING COMPANY, INC. 
Engineers and Manufacturers 
,PA. 


oer \ele) NEW YORK 


| 


THE SCHULTHESS HYDRATOR, manufactured and instal- 
led by us, is a distinct improvement in hydrating equipment, pro- 
ducing economically uniform high grade hydrated lime. Put 
your lime problems up to us. 


poy 
34] 


SCHULTHESS 40) °4 14 


-:Hydrators - Double Shell Dryers = 
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85, 135, 210 and 300 Ton 
Capacities. 
All-steel-h hopper- -bottom-self- | 

cleaning. 

Equipped with a no-jam gate. | 
Use BLAW-KNOX long cervice | 
Clamshells. | 
BLAW-KNOX COMPANY 
652 Farmer’s Bank Bldg. 
Pittsburgh, Pa. 















ANCHOR 
RERAILERS 


GETS 


"EM BACK ON 
THE TRACK 


You should carry 


a pair on every 
locomotive. 


Why? 


Because they pay for themselves in 
a week by the time they save you. 


T. H. EDELBLUTE COMPANY 
Wabash Bidg., Pittsburgh, Penna. 











Helmick Switches and Frogs 
Mean Safety and Service 


The derailing of industrial cars or 
locomotives during the busy season 
means serious inconvenience and loss of 
time. You can avoid this by putting in 
Helmick Improved Switches and Frogs. 
They spell safety and service. 


Helmick complete track equipment is 
described in our catalogue. Send for a 
copy today 


HELMICK 


FOUNDRY-MACHINE CO. 
Fairmont, W. Va. 








DAKE SWINGING ENGINES 
PRODUCE 
Quicker Swings 
More Work 
Less Trouble 


The experience of use has 
proven them—That’s why they 
are so universally used on bull 
wheel derricks. 

sizes: 


7, 10 
& 15 hp. 


b 


Send for 
Catalog 


# 





DAKE ENGINE COMPANY 


Grand Haven, Mich., U. S. A. 





























PIT AND QUARRY _ 7 


THOMAS HOISTS 


For Slackline Cableways, 
Drag Scrapers or any other 
class of service where two 
speeds and two capacities 
are required. 








Write for Catalog. 


THOMAS ELEVATOR COMPANY 
21 South Hoyne Avenue CHICAGO 








ELLICOTT MACHINE CORPN. 
Baltimore, Maryland, U. S. A. 
HYDRAULIC DREDGES 


SAND AND GRAVEL 
DREDGES 


DREDGING MACHINERY 
SAND AND GRAVEL 


Fig. 334—Heavy Duty Dredge Pump 
Send for Bulletin 2521 PUMPS 


*® Jawand Rotary Crushers 
us For All Rocks and Ores Softer Than Granite 
foe GYPSUM MACHINERY 


















We design modern 
Plaster Mills and make 
all necessary Machin- 
ery, including Kettles, 
Nippers, Crackers, 
Buhrs, Screens, Ele- 
vators, Shafting, ete. 





SPECIAL 
CRUSHER-GRINDERS 
FOR LIME 
Butterworth & Lowe 


66 Huron Ave., Grand Rapids, Mich. 


Nippers—t7x19", 18x26”, Rotaries—20” to 47” inside 
20x30", 24x36" and 26x42” diameter. Many variations. 

















iC Milwaukee Gasoline Locomotives 2 


For Industrial Haulage 


UILT in sizes from four to fifteen 
tons. For all Gauges of Track. 
There’s a size for every purpose. 


Write for Catalogs M-129 and M-136. 




















MILWAUKEE LOCOMOTIVE MFG. CO. Wisconsin 
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Your Interest Served Best with ERIE PUMPS 


There is an especially designed ERIE for gp ponetes need,— 
for sand, gravel, material washing, water supply 

Owners, engineers and operators of ERIE end plants every- 
where, testify to the satisfactory 
performance given by ERIE pumps. 
The ERIE is all you want a pump 
to be. More than half of our dredge 
pump business comes from cus- 
tomers of more than eight to ten 
years standing. 


Why not write us today for a 
recommendation on a pump that 
you cannot afford to be without. 
Illustrated bulletin on Sand and 
Gravel pumping sent on request. 


ERIE - PUMP & ENGINE WORKS 153 Glenwood Ave., Medina, N.Y. 

















ae incsesinn Semute Saal’ aialiaas 


The best evidence of Acme quality is found Whether you need a pulverizer, crusher, 

in the records of Acme Crushing and Screen- screen, portable screening or crushing plant, 

ing equipment in actual plant operation. or a complete stationary plant, Acme equip- 
ment will fill your requirements. 

Years of continuous service testify to the 

ability of Acme equipment and plants. 

Write for our catalogue. 


ACME ROAD MACHINERY co. 


Main Office and «a N. ¥. 
Branch Factory—Salem, N. Y. 
Export Office New York City 

















LIGHTNING PUMPS New Actland 


Any Rock Crushed to Any Size 


The New Holland Swing Jaw Crusher is de- 
signed to crush all kinds of quarried rock into 
any size down to dust. It is strongly made 
and designed for long, powerful strokes, giving 
great capacity. It is made in three sizes. 


Detailed infor- 
mation gladly 
sent on the 


Ne ow Holland 








Family.’ Write 
today. 





Will it stand the gaff? 


It will if it’s a Lightning Sand and 
Gravel Pump. Lightning Pumps have 
unusual wearing qualities in addition to 
large capacity and economical operation. 

A complete description of these rugged 
pumps will show you why they are the 
right pumps for your work. Write for 
Pump Bulletin. 


KANSAS CITY HAY PRESS CO. New Holland Machine Co. 
KANSAS CITY, MISSOURI Franklin Street, New Holland, Pa., U. S.A 
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IMPROVED PLAMONDON 


FRICTION CLUTCH PULLEYS | 
HEAVY WORKING PARTS 
Now Made of Steel. 


DEPENDABLE GEARS» 
CUT or CAST TEETH 
STEEL or CAST-IRON | 
GENERAL MACHINE REPAIRS | 
PATTERN SHOP — FOUNDRY 


We Can Give You Service 


A. PLAMONDON MFG. CO. 


5301 S. Western Blvd. 
CHICAGO 























SAND PUMPS 


The accompanying cuts show 
two very popular types of 
directly connected motor 

driven units. These pumps 
Heavy duty directly connected motor 


driven sand and dredging pump. Built are also built for belt drive. 
in 8’, 10”, and 12” sizes. 





Send for illustrated catalog 
showing our complete line of 
this equipment including 
flanged fittings and hydraulic 
guns. 





pump on extended hace directly connected ~OGOEORGIA IRON WORKS 
AUGUSTA, GA. 


to motor. 
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Draw Bar Pull 


Big draw bar pull is but one of the 
outstanding features of Minster 
Locomotives. Combining the best 
known features designed to give high- 
est locomotive efficiency, Minster 
Locomotives are capable of giving 
complete satisfaction from both oper- 
ating and financial point of view. 


Minsters are tried and proved lo- 
comotives. Their records compiled 
from many installations, are convinc- 
ing proof of their ability. Write 
today for complete details and cata- 
logue. 


One of the best working haulage 
combinations is a Minster Locomo- 
tive and Tieco Cars. Tieco Quarry 
Cars are built to the same high 
standard as Minster Locomotives. 
The different types of Tieco Quarry 
Cars are described in our catalogue. 


THE INDUSTRIAL EQUIP- 
MENT COMPANY 


410-416 Ohio St., Minster, Ohio 


EASTERN AGENTS: K. 1. CLISBY CO. 
WOOLWORTH BLDG., NEW YORK 


WESTERN AGENTS: J. M. WILLARD CO. 
MARSH-STRONG BLDG., LOS ANGELES, CALIF. 
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NO SPRINGS 


No delicate contrivances, yet a 
machine is not obtainable that will 
weigh more accurately than 


THE 
POIDOMETER 











Weight against weight is the 
principle upon which it operates, 
and it is distinctly automatic in 
action. 

Enables materials to be handled 
continuously or in bulk as desired. 


Catalog sent on request. 


SCHAFFER POIDOMETER CO. 


2828 SMALLMAN STREET 
Pittsburgh, Pa. 




















Why Reliance Crushers 
Should Interest You 


Reliance Crushers are the result of years 
of experience. They are designed correctly 
to give maximum efficiency. They are of 
the best materials and rigidly inspected to 
give you that maximum efficiency even un- 
der adverse conditions. 

Our crusher catalogue gives some very 
interesting facts. Write for your copy. 

Complete Crushing, 
Screening and Washing Plants. 
Write for catalog. 


UNIVERSAL ROAD MACH. CO. 
KINGSTON, N. Y. 
Branch Offices 
New York—298 Broadway 
Boston—141 Milk Street 


























SIMPLE IN 
CONSTRUCTION 
POSITIVE IN 

RESULTS 



















The advantage of a 
speedy, snappy stroke 


The prize fighter, engineer or in- 
dividual who has made a study of 
blows knows that the snveedy, snappy, 
precisely directed blow is often more 
effective than the ponderous sledge- 
hammer type of blow. 


It is the powerful, speedy stroke 
that is a big contributing feature of 
the great drilling capacity of Amazon 
Drills. This feature, combined with 
easy operation, durability and econ- 
omy, makes the Amazon an ideal drill 
for any operator requiring speedy, 
economical drilling. Drilling Bulle- 
tin gives complete details. Write for 
your copy. 


THE 
BURCH PLOW 
WORKS CO. 


CRESTLINE, OHIO 
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~ UNIVERSAL 
VIBRATORS 


give 


UNIVERSAL SATISFACTION 











|The satisfaction given by 
| UNIVERSAL VIBRATING 
SCREENS lies not only in the 


production of a finer grade of 


material from 


but the large 
capacity, low operating cost, and 
_ durability as well. 


There are NO FRICTIONAL 
SURFACES such as eccentrics, 
ratchets, cams or knockers 
give trouble. 


to 


The UNIVERSAL is simply and 
rigidly constructed and operates 
| smoothly and quietly day after 
| day with no attention whatever. 





Write today for your copy of 
Catalog No-50 


WNIVERSAL VIBRATING SCREEN CO. 


| 
| 
| 
| 
| 
| RACINE ~ ~ WISCONSIN 





_See P#QHAND BOOK Page 426 


| 
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TRAYLOR 


Bulldog Jaw Crushers 


The design of the Traylor Bulldog Jaw Crusher 
eliminates most troubles because of the following 
features: 








Simple Pitman of maximum strength 
Frictionless three-bearing toggle system 
Self-aligning Pitman shaft bearings 
Scientifically reinforced frame 

Easy accessibility to all moving parts 


ASK FOR BULLETIN 


Traylor Engineering & Manufacturing Co. 
ALLENTOWN, PA. 


New York Chicago Los Angeles Seattle 
San Francisco Oklahoma City Salt Lake City Timmons, Ont. 














EXPORT DEPT., 104 Pearl St., New York, N. Y. Th 

Tk 

ures 

The 

Consider the details of conveyor construction se 
it ca 

Don’t buy your conveyor equipment oe 
somewhere by the foot, and let it go oe 
; ; dist 

at that. Look into the Idler question ie 
first. ing | 
Smooth running operation and ab- T 
sence of friction are what you will find i. 
when you investigate Conweigh Ball i 
Bearing Troughing and Return Id- rad 
lers. Durability is another quality. seats 


Conweighs are made of hardened steel, 
well reinforced, and give easy access 
for lubrication. 


Wr 


The many other outstanding feat- 
ures of Conweigh Efficiency you will 
appreciate. 


Write for details. 


THE CONVEYING WEIGHER COMPANY 


90 West Street ENGINEER & CONTRACTOR New York } A! 

















ork 
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Specialty Fordson Loaders 
Cut Down Loading Costs 











Economical 
| pipe service 











OR sand, gravel 

or quarry service 
Taylor Spiral Riv- 
ited Pipe is econom- 
ical. It is low in first 
cost, light in weight 
for easy transport to 
ai remote localities and 
easy handling; 


They Crowd | strong and rigid due 


to spiral rivited seam, 
They are Self-Feeding 24 ‘st proof by 


| virtue of heavy coat 





These] are the outstanding feat- | of pure asphalt or 
ures that force down loading costs. hot process galvaniz- 
The Specialty Loader will crowd | ing. Each length is 
when buckets are in operation in- | fitted with Taylor 
dependent of reversing gear, and | Forged Steel Flanges. 
it can be crowded at will of oper- Write for descriptive 
ator for two inches or up to any catalog. 


distance. The crowding mechanism 
is self-contained with gears run- | 
ing in oil. American Spiral 


Pipe Works 


The savings effected with a 


Specialty Fordson Loader willsoon | Main Office & Works: 
Se “i . i Box 485, Chicago, III. 
pay for the machine and add many 
a dollar to your profit. New York Office: 
y 50 Church St. 
Write for bulletin or see any Ford*Dealer. Also manufacturers of 


Taylor Forge Welded 
Pipe and Fittings 


SPECIALTY —— 
ENGINEERING LAYLOR 


COMPANY _ Spiral Riveted 


Allegheney and Trenton Aves. | PIPE 


PHILADELPHIA, PA. | P & Q 6-11-RTG, 
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WOODHOUSE 


DREDGE CHAIN 
It is built right 


Woodhouse Special Dredge Chain is 
guaranteed strictly hand-made. Further- 
more, we use an iron made for this par- 
ticular need, a scientifically and chemically 
selected pure pig-iron, treble worked and 
re-rolled. It withstands shocks and strains 
without crystallization longer than any 
other known iron; hence, it breaks less 
while in use. 


We have satisfied the most exacting 
operators with this chain, and have their 
testimonials showing that Woodhouse 
Chain wears at least 50 to 100 per cent 
longer than other makes. All Woodhouse 
chains are double tested. Send today for 
a copy of our testimonial pamphlet. 

Specify Woodhouse Chain 

WOODHOUSE CHAIN WORKS 

Third Street Trenton, N. J. 


WOODHOUSE CHAIN WORKS, 
Third St., Trenton, N. J. 


Send me a copy of your testimonial pam- 
phlet. 


Name 





Firm 





Address 
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BIGGER AND BETTER | 
The New 1925 Model 


NELSON 


FORDSON LOADER 








*‘The Standard of Service’’ 


Sixty to eighty yards an hour. 

Self feeding without hand labor. 
Slow crowding keeps buckets full. 
Strong, well designed frames 

Saves labor and truck time. 

All work in plain sight of operator. 
Swivel spout ten feet high. 

Side or end loading of big trucks 
Digs its own road into the pile. 





Write for Catalog and Prices, or 
Ask your Ford Dealer. 





N. P. NELSON IRON 
WORKS, Inc. 
Passaic, N. J. 





Where we lead others follow. 








Bi 


Prac 
years 
washel 
success 
puilt 
jimeste 
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/ 9} RTH VU 
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Built for Hard Continuous Washing 


Practical experience of nearly 40 The washers are strong boxes, the 
years in building gravel and ore ends cast iron plates, and the entire 
washers has produced the most’ construction is calculated, for econ- 
successful and complete machine ever omy of operation and convenience in 
puilt for washing phosphate rock, making repairs. 





limestone and gravel. Send for our illustrated literature. 
fi ~ 
McLANAHAN STONE MACHINE CO. fin [vif ee 
| | HOLLIDAYSBURG, PENNA. i Hes 
gy 
fi ail = ti 
(SS *K Se EE a . 
iia 7 sana: ine NOTE — In addition 
= : ] ; KT fur’ peut to the above, we man- 
oo es St ufacture single roll 
EEE TES PIE sii iarnspnts uu 4 yi crushers, screens, ele- 


vators, etc. 





We 











Designers and 
Builders of 


Cement Storage 
Pack Houses 
Slurry Tanks 

gy Stone Bins 
~ Power Houses 

: and 
Machinery 

Installations 









Designs 
‘ and 
- a Estimates 
LAWRENCE PORTLAND CEMENT COMPANY Furnished 
SIEGFRIED, PA. on Request 


Burrell Engineering & Construction Co. 
Jackson & Canal St., Chicago, III. 
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Model-4— Bay City One Man Excavator 
THE ORIGINAL SMALL SHOVEL 


OPERATES if YARD SHOVEL-CLAM-DRAGLINE 


Convertible 






Shipped 
Assembled 
Caterpillar 
Mounted 






Silent 
Chain 
Drive 
Several 
Hundred in 

Operation 






Alemite 
Lubricated 


A STURDY ECONOMICAL MACHINE FOR STRIPPING OR LOADING 
For larger jobs—the Bay City %4-yd. 16B. Also Long Boom Bay Cities in 1 and 1% 
yard capacities. There's a Bay City for every size plant. Several plants have purchased 
their 2nd and 3rd Bay City. 


BAY CITY DREDGE WORKS BAY CITY, MICH. 
See P¥Q HAND BOOK Page 333 


EASTON QUARRY CARS 


THE MEN IN 
THE QUARRIES 


—are keen about Easton 
Quarry Cars. They know 
they can’t get better 
equipment. 











EASTON ROCKER 


DUMP CAR 


No. 6330-B, — here illus 
trated, has an especially 

low body for shovel loat- 
~ ing, — dumps on_ both 
sides. Write for Bulletiz 
21. 


Easton Car & Construction Co. 
Kansas City, Mo. Easton Pa. 


BRANCH OFFICES 
New York, Philadelphia, Pittsburgh, Chicago, San Francisco. 








a 
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Gruendler Service is 
Efficient, Productive 
and Economical— 





That is what operators say whose 
plants are Gruendler Equipped. Less 
labor, less equipment, greater tonnage, 
and uniform product are secured at 
lowest cost per ton. Gruendler crush- 
ers, revolving screens, elevators, hoists, 
and plant design have solved the pro- 
ducers’ production problems. 





Plants in any capacity from 3 to 
6,000 tons daily. They are the result 
of experience and knowledge. Their 
exceptional ruggedness assures year 
‘round consistent performance with 
minimum upkeep. 

Gruendler equipment and service will 
solve your production problems too. 
Consult with our engineers who will 
gladly analyze your crushing or pul- 
verizing problem. 


Gruendler Patent Crusher & 
Pulverizer Co. 


908 North Main St. 
ST. LOUIS, MISSOURI 
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YOU WOULD NOT GRASP 
A WHEEL BY THE HUB 
TO TURN IT! 


If you want to move a heavy 
weight—a long lever is the easiest 
way. If you want to turn a 
heavy wheel—you grasp it at the 
rim—not the hub. Why?—Be- 
cause you get maximum effect 
from the power supplied. 


The Principle of the IXL 
Speed Reducer 


The Patented Feature underlying 
the IXL Speed Reducer is based on 
this fundamental principle. The power 
that moves the slow speed shaft is 
applied at the point of greatest lever- 
age. is reduces the load on the 
gear teeth to the minimum. 

The many uses of the IXL Speed 
Reducer for saving labor and space, 
for eliminating danger and _ineffi- 
ciency are _ fully 
covered in our 79 
page Speed Reduc- 
er Book. There's 
a free copy for you 
—just clip the 
coupon, and at- 
tach to your 
letterhead. 






Established 1895 


Book 


FOOTE BROS.GEAR | 
& MACHINE CO. 


235-245 N. Curtis St., | 
Chicago, Ill. ° 


¢ 
Sales Offices ¢ Machine Co. 
in ? 235-245 N. Curtis 
Principal Cities, * St., Chicago, Il. 
U.S.A. and Please send without 
Canada. ‘a obligation a copy of 
° the Foote IXL Speed 
° Reducer Book. 


cd 
e Signed 


e 
Address 


e 
Cd 


56-N 
Foote 


Bros. 
Gear & 


e 


¢ 
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CYCLONE sic srast nore DRILL 
BIG BLAST HOLE S 
Whatever success Cyclone No. 14 Big Blast Hole Drills have 

attained in the quarry industry during the fifteen years of their 


existence has been due to close adherence to the following ideals 
and principles: 














1—Starting with a design that was basically correct, originated 
after a close study of the requirements at the very beginning 
of the use of well drills in quarrying. 


2—Always welcoming suggestions for improvement from quarrv 
operators. 


38—Keeping in close touch with the field and their ever-growing 
requirements. 


4—Never holding the idea that a drill or any other piece of 
machinery could be perfect or faultless. 


The story of the development of Cyclone No. 14 
drills is completely told in our 100-page catalog 
B-45. It also contains 40 pages of cost and operat- 
ing data on quarry drilling and blasting. Ask 
for a copy. Pay 


THE SANDERSON-CYCLONE “% 
DRILL CO. | (. 7 
Orrville, Ohio ; 


Eastern & Export Office: 
30 Church St., New York City 




















UNIVERSAL CRUSHERS 
Day after Day, The Year Around 


Universal Crushers Work 


The crusher that will handle big tonnage day 
after day and do it economically without 
breakage and delays, is an important factor 
to consider. It means bigger output and 
lower costs. 








All Steel frames combine strength and 
lightness. Six large opening general 
crushers with capacities to 450 tons 
per day. Six gravel and rejection 
crushers with capacities to 150 tons 
per day to pass alinch ring. Thereis 
no stone too hard for these crushers. 

From more than 20 sizes we can recommend 
a crusher just suited to YOUR job. Either 
stationary or portable with or without 
elevators and power. 


We serve the stone crushing trade everywhere. 
Write us your requirements. 


UNIVERSAL CRUSHER CO. CEDAR RAPIDS, IOWA 
UNIVERSAL CRUSHERS 








1| 














!] 
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| SWEET’S TRACK MATERIALS 


Specify SWEET’S Portable In- 
dustrial Track if you want faster, 
more economical road _ building— 
if you want increased efficiency in 
track haulage and lowered costs. 


OUR LINE OF TRACK 
MATERIALS IS COM- 
PLETE Including: Standard 
A. S. C. E. Rail Sections (8 
to 60 Ib. per yard) Plain 
Splice and Angle Bars, Bolts, 
Nuts, Spikes, Sweet’s Super- 
ior Steel Cross Ties with 
complete accessories. 


SWEET’S STEEL 
COMPANY 


WILLIAMSPORT, PA. 


Many of the important builders 
of Industrial Cars, Fabricators and 
dealers in Industrial Portable 
Track Equipment have  standard- 
ized on SWEET’S TRACK MA- 
TERIALS. 


Ask for the Sweet's Cata- 
log—the most complete ever 
compiled on light track ma- 
terials. 








TTACK CLIMBER 

By means of which a_ temporary 
treck is made to cross a permanent 
track or temporary track running in 
another direction. 


























QUARRY CARS THAT ENDURE 


Under Most Abusive Loading Conditions 
ATLAS CARS are designed to reduce haulage costs and 


last longer 
“They do both—Why not Investigate”’ 
Engineering Service Especially Developed in Quarry Car Design 
THE ATLAS CAR & MFG. CQO. 
1140 Ivanhoe Road CLEVELAND, OHIO 


Quarry Cars, Rocker and Gable Bottom Cars, Special Cars of All Kinds 
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Here’s What We 
GUARANTEE 


When equipped with proper 
size feeder, the SUNBURY 
Automatic Unloader 


Will load or unload a The ccieaidiemins 


. . . ' > 
50-ton car in 90 minutes! Automatic Unloader 


And one man can handle it. The first cost is reasonable and its return 
from the standpoint of its being able to substantially increase your 
profits makes it a very profitable investment. 


Its automatic feature is important and will commend it to you. It 
is simple in construction, strongly built and economical in operation. 


We will be pleased to send you an illustrated descriptive circular. 


THE SUNBURY MANUFACTURING CO. 


SUNBURY, OHIO 






































40 Mesh; .0135 Wire 214 Mesh; .105 Wire 12 Mesh; .047 Wire 


SER VICE ! is the one thought behind every operation in 


the manufacture of— 


“CLEVELAND” Double-Crimped Wire Cloth 


Uniform fineness and long service will be assured by its use in screen- 
ing SAND, GRAVEL, CRUSHED STONE AND CEMENT. 


Large stock always on hand; special mesh manufactured to suit require- 
ments at right prices. 


THE CLEVELAND WIRE CLOTH & MFG. CO. 
3579 EAST 78TH STREET 
CLEVELAND, OHIO 
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CONE 


Patented 
SCREENS 


The superiority of 
NEST -O-CONE 
Screens is found in 
three primary features 
which increase output 
without endangering 
quality. First—removal 
of oversize and coarse ag- 
gregate at the beginning 
of the screening operation gives great- 
er feeding speed. Second—the change 
of direction of material flow through 
each screen provides better separation, 
prevents carry over and makes possible 
faster feeding. Third—the sand screen, 
being on outside of assembly, offers 

















greatly increased screening area and there- 
fore faster screening to finer materials. - 
Great reduction in installation cost 
is effected by the nesting of screen sec- 
tions, which makes only one drive 
necessary. 
Write us for detailed information. 


PIONEER TRACTORS, Inc. 


WINONA, MINN. 











xx 
x 






































Cs; 





30 Church St., New York City 





Perforated Metal Screens 
FOR STONE, SAND, GRAVEL, ETC. 


beeedopeth seed 


HENDRICK MFG. CO., 


Plates flat; rolled 
to diameter or 
radius for revolv- 
ing and conical 
screens butted or 
lap joints. 


Elevator 
Buckets 


in all styles 
and sizes 


39 Dundaff Street 


CARBONDALE, PA. 
954 Union Trust Bldg., Pittsburgh, Pa. 
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LIDGERWOOD HOISTS. 


STEAM—ELECTRIC—BELT DRIVE—GASOLINE 


Types to suit all 
contractors’ uses 





Illustration shows our 
Two-Speed Electric 
Hoist, built in sizes up 
to 200 H.P., for operat- 
ing slack line drag 
bucket excavators up to 
and exceeding two-yard 
capacity. 





A breakdown of the engine stops your entire operation; reduces your 
output; increases your cost per yard. LIDGERWOOD HOISTS have 
strength in every part to work continuously without breakdowns. 


HOISTS — CABLEWAYS — DERRICKS 
LIDGERWOOD MFG. CO., 96 Liberty St., New York 


Chicago; Pittsburgh; Philadelphia; Detroit; Los Angeles; Seattle: 
Marx Bldg., Birmingham, Ala. Sales Agents: Norman B. Livermore, San Francisco: Woodward. 
Wight & Co., New Orleans, La.; John D. Westbrook. Inc, Norfolk, Va.; Canadian Allis-Chalmers, 
Ltd., Toronto. Foreign Offices: Sao Paulo, Brazil; Rio de Janeiro, Brazil; London, E 


Tacoma; Portland, Ore; Brown 


Ung. 











THE 
PIONEER 
BACK DUMP 
BUCKET 


is one tool which is always on 
the job —which seldom requires 
repair — which is so simple as to be very nearly foolproof — and 
which does its work very much faster than any other slackline 
bucket yet devised. 





re i 


““Pioneer Bucket Loading’”’ 


If you want the bucket which reduces your troubles and in- 
creases your profits — drop us a line — ask us to show you. 


PIONEER BUCKET COMPANY 


(Successors to The Mansfield Engineering Company) 


1011 Fletcher Trust Bldg., 





Indianapolis, Indiana 
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DEPENDABLE 








POWER UNITS 





Son U 8 Om OE. 


“DOMESTIC” Compressors cut time and cost 


That is what every stone quarry Domestic Air Compressors. They re- 

operator wants—better service with — — — = oh and —— 

. : ne Domestic is equal to a dozen 

less expenditure of time and ay wl ten hk ben eet, Sie 

As a means to accomplish this sort of difference to you is the difference be- 
efficiency, there is nothing superior to tween a few cents and dollars. 


You can have your “DOMESTIC” Air Compressor 
mounted on steel truck, rubber tired trailer or ready 
to mount on truck chassis, in the following sizes: 
50, 62, 92 and 184 cu. ft. displacement of free 
air per minute. 










Send for a copy of Bulletin “MCP.” It describes 
our line of Dependable Power Pumps, Hoists and Air 
Compressor Units. 





Domestic Engine & Pump Co. 


Manufacturers 


A 184 Cu. Ft. ‘‘Domestic’’ Air Compressor SHIPPENSBURG, PENNA. 
Mounted on Rubber Tired Trailer 


PUMPS—AIR COMPRESSORS—HOISTS 








Russell Portable Scree 





One handling of ieee per- 
forms all three operations — 
screening, crushing and loading. 
Conveys the material from gravel 
pit, screens, crushes and delivers | 
a uniform product directly into 
wagon, truck or bin. 


The feed back principle to crusher makes 
all material uniform—no oversize can 
pass the screen. Hopper arrangement 
and wide 24inch delivery conveyor affords 
rapid loading of trucks. Construction 
of this outfit is most subtantial and dura- 
ble insuring steady service and long life. 
Weight complete 28,500 pounds. 

The complete Russell Line includes—8 Sizes Road Machines, 2 Sizes Elevating Graders, Main- 
tenance Patrol Machines for both Motor and Horse Power; Scarifiers, Road Drags and Wheel 


wy ayy Drag Lines, Gravel Screening, Crushing and Loading Equipment, Steel Beam 
ridges, etc. 





A very complete 72 page catalog of special interest to all road builders—sent free and postpaid. 


RUSSELL GRADER MANUFACTURING COMPANY 
Factory and General Offices—-MINNEAPOLIS, MINN. 
Affiliated plants— Cicero, IIl., North Kansas City, Mo., Memphis, Tenn., Dallas, Tex. 


Representatives in all Principal Cities. 
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Caldwell Buckets 


for Every Service 


ALDWELL Buckets are built to give 
efficient performance under trying tests 

and widely varying conditions. 
The Continuous Steel Bucket is especially 
adapted for handling cement, stone, crushed 
rock and other heavy material, and is made 
in various gauges of steel, to suit all require- 
ments. They are accurately formed, and 
joints may be either riveted or spot welded. 


No wedging of material, or sharp corners. May be 
arranged to overlap, thus forming a continuous bucket 
elevator. Load fully, with even, complete discharge. 
When considering bucket equipment. for any or all 
e needs, remember the name, CALDWELL. Re- 
membcr, also, the names of Caldwell users, gladly 
furnished on request. 


H. W. CALDWELL & SON CO. 


LINK-BELT COMPANY, OWNER 
Chiesgo, 17 nad” S. Western Ave. 
“w «York, 2676 = Bldg 
Dallas, Texas, $10 Main St. 


CALDWELL 























Hoisting Strength 
without 
Excess Weight 


Made of steel, portable and 
light, Ebel Hoists have the 
strength with but half the weight /\¥ 
of cast iron hoists. Model BC aattl 
weighing but 3,500 Ibs. will handle ideal for Dragline, Elevators or for 


a 34 yd. Bottomless Scraper un- Pile Driving. Get in touch with us 


der any conditions. and get complete information. Also 


We have Ebel Hoists that are Bottomless Power Scrapers. 


LANSING MOTOR & PUMP CO. 


Home Office, 326 S. Hosmer St., Lansing, Mich. 
Eastern Office, 302 Broadway, New York City 




















we 





PIT AND QUARRY 135 








Link-Belt Conical Sand Separator 


HE sand separator is one of the most important parts of 
a washing plant. A poor one will spoil material as fast 
as it is prepared. 


The Link-Belt Conical Sand Separator is an automatic 
device for separating sand from water and silt, and delivering 
it through a counterbalanced valve to the bin. 


With the Link-Belt Separator, and its definite removal of the impuri- 
ties with the water as it flows away, the sand is really clean and the full 
value of the washing process maintained, a distinct improvement over 
types that allow the percolation of the muddy water through the sand. 


Our Book No. 540 shows its construction and operation. Ask for it. 


LINK-BELT COMPANY 
Leading manufacturers of Elevating, Conveying and Power Transmission Machinery 


PHILADELPHIA, 2045 Hunting Park Ave. CHICAGO, 300 W. Pershing Road 
INDIANAPOLIS, 200 S. Belmont Ave. Offices in Principal Cities 
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For twenty-four years— 
nearly a quarter of a cen- 
tury —- Continental Motors 
Corporation has been con- 
sidered headquarters for 
gasoline power. To this 
headquarters come manu- 
facturers from every field 
to lay their power problems 
before this master motor- 
building organization. Here 
the experience, skill and 
ability of the world’s largest 
builders of gasoline power 
units are at their disposal. As 
a result of this cooperation 
RedSeal Continental Motors 
are giving unfailing and 
economical performance 
in every industrial field. 


CONTINENTAL MOTORS 
CORPORATION 
Offices: Detroit, Mich., U. S. A. 
Factories: Detroitand Muskegon 


The Largest Exclusive 
Motor Manufacturer in the World 





